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1 EXECUTIVE SUMMARY

SCE is dedicated to the safety of our customers and the communities we serve. Our 2020-2022 Wildfire
Mitigation Plan (WMP) was a comprehensive blueprint to address wildfire risk and Public Safety Power
Shutoff (PSPS) impacts in SCE’s service area and was developed with the input of our regulators, public
safety partners, local governments, community groups, fellow electrical corporations, and other
stakeholders. The execution of our 2020-2022 WMP helped make meaningful progress in reducing a
large portion of wildfire risk and PSPS impacts on our system. Our 2023-2025 WMP builds upon our
accomplishments and lessons learned from the 2020-2022 WMP to maintain the risk reduction achieved
to date and is intended to further reduce the significant wildfire risk and PSPS impacts that remain.
Below, SCE describes our past successes and path forward.

1.1 Summary of the 2020-2022 WMP Cycle

California has experienced extreme drought conditions during the past three years, which have — along
with exceedingly low fuel moisture, high temperatures and very strong wind gusts — increased the
unmitigated risk for ignition and spread of wildfires.! The California Department of Forestry and Fire
Protection’s (CAL FIRE) data indicates that nearly half of the 20 largest wildfires since 1932 have
occurred in the past three years, including the single- largest fire.? In October 2021, Governor Gavin
Newsom declared a drought emergency across California, stating that August 2021 was the driest and
hottest August on record since the state began reporting data.® In August 2022, Governor Newsom
declared a state of emergency for an extreme heat event, where temperatures exceeded 110 degrees in
some areas.”

SCE’s 2020-2022 WMP set forth a comprehensive set of initiatives designed specifically to mitigate
wildfire and PSPS risk in the face of these dire circumstances. While we were already implementing
myriad wildfire mitigation initiatives in the years before 2020, over the 2020-2022 WMP period we
made even more progress in hardening our system and improving our capabilities in risk and weather
modeling, asset inspections, vegetation management, situational awareness and community outreach.

We achieved 136 of the 147 (~93%) annual goals in the years they were established and completed
nearly all the remaining goals within the 2020-2022 WMP period, resulting in significant reductions to
wildfire and PSPS risk. Table SCE 1-01 below highlights the progress made in deploying wildfire and PSPS
mitigation activities in the 2020-2022 WMP timeframe.

! Despite the recent precipitation, much of California remains in moderate, and in some areas, severe drought
conditions. The concentrated rainfall is also expected to increase brush growth which may lead to a heightened
fire risk later in the year.

2 https://www.fire.ca.gov/media/4jandlhh/top20 acres.pdf Nine of the 20 largest wildfires happened in 2020-
2021.

3 https://www.gov.ca.gov/2021/10/19/governor-newsom-expands-drought-emergency-statewide-urges-
californians-to-redouble-water-conservation-efforts.

4 https://www.gov.ca.gov/wp-content/uploads/2022/08/8.31.22-Heat-Proclamation.pdf?emrc=78e3fc.
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Table SCE 1-01 - Summary of 2020-2022 WMP Achievements

Initiative Achievements in 2020-2022

Covered
Conductor

Installed more than 3,880 circuit miles, bringing total covered conductor miles
installed to nearly 4,400, or over 44% of SCE’s HFRA

Undergrounding

Completed more than 19 miles

High Fire Risk
Inspections and
Remediations

Completed approximately 541,400 distribution and 73,600 transmission
structure inspections in High Fire Risk Area (HFRA), including areas of concern,
using an approach that now inspects transmission and distribution structures
that represent up to 99% of risk each year; performed repairs and
replacements

Vegetation
Management

Maintained line clearances; completed hazard tree assessments on more than
1,325 circuits and performed 21,000 hazard tree mitigations — and marked
the substantial completion of one full pass of SCE’s service area for
conducting hazard assessments; cleared brush at the base of more than
502,400 poles

Public Safety
Power Shutoff

Developed circuit-specific mitigation plans including deploying grid hardening
measures on over 140 circuits, further advanced risk modeling to inform FPI
thresholds, enhanced customer notification processes and developed a
portfolio of customer care offerings

Weather Stations

Installed more than 1,150 weather stations, resulting in more than 1,620
weather stations installed across our HFRA; expanded artificial
intelligence/machine learning (Al/ML) capabilities for improved forecasting

High-Definition
Cameras

Installed 21 HD cameras, resulting in a total of more than 180 HD cameras
installed across our service area since inception; this represents
approximately 90% coverage of our HFRA

Sectionalizing
Devices

Installed more than 80 devices, resulting in a total of more than 150 devices
installed since this wildfire program’s inception, adding to SCE existing
portfolio of remote sectionalization devices.

Fast-Acting,
Current-Limiting
Fuses

Installed/replaced fusing at more than 3,740 fuse locations, resulting in fusing
installed/replaced at more than 13,700 fuse locations on the grid since
program inception

Customer
Resiliency
Programs

Delivered more than 10,200 Critical Care Backup Batteries to medical baseline
customers and introduced in-event battery loan pilot; developed targeted
programs to support critical care Medical Baseline customers, Access &
Functional Needs (AFN) customers and communities frequently impacted by
PSPS

Because of these efforts, SCE has reduced wildfire risk significantly. SCE has used the performance of
these and associated metrics to help inform the development of this 2023-2025 plan. When compared

to the 2017-2018 period, the number of acres burned and structures destroyed in 2021-2022 were 92%




and 98% lower, respectively, despite continued extreme drought and wind conditions.® Further, there
have not been any fires associated with covered conductor caused by risk drivers that covered
conductor was designed to directly address. We have also seen approximately 53% less tree-caused
electrical faults® and a decrease of 61% in asset conditions found from inspections that require
remediation, even with updating the inspection form to include additional items and conditions to
inspect for.” However, a significant portion of our HFRA still remains unhardened where ignitions can
endanger communities due to limited egress or where fires can spread rapidly and widely.

PSPS has proven to be an effective measure of last resort to reduce the risk of wildfires. Our post-event
patrols from 2018-2022 found approximately 90 incidents of wind-related damage on lines de-energized
during PSPS events that potentially could have caused ignitions. There were likely many more potential
incidents prevented that could not be observed after the events (e.g., objects hitting the line and falling
to the ground). And although SCE uses PSPS judiciously, we recognize the impact de-energizations have
on our customers. As such, we have made substantial progress in our PSPS risk mitigation, with
customer minutes of interruption (CMI), customer outages and circuit de-energizations dropping by over
70% from 2020-2022.8

Each year, we incorporated lessons learned from our fire investigations into our Wildfire Mitigation Plan.
For example, when we learned that asset deterioration is not always fully observable from the ground,
we supplemented our ground inspections with aerial inspections. As another example, analysis showed
that one risk factor is long spans in between poles where wires could clash with each other. As such, we
implemented our long span initiative to install components that reduce the chances of wire clash.
Finally, when detailed analysis of ignition events showed an increase in fires started by secondary wires,
we enhanced our inspections process to look specifically for those issues.

Each year, we also continuously improved our existing wildfire mitigation capabilities and strategy. For
example, we refined our risk analysis to pay special attention to specific areas where traditional fire
science did not fully capture risk, such as areas with heightened chances of fires driven by dry fuel and
areas where limited egress or certain terrain conditions would exacerbate the consequences of a
wildfire. Similarly, we refined our prioritization of grid hardening, asset inspections and vegetation
management activities in alignment with our refined risk analysis. We also revisited and refreshed our
protection device settings during elevated fire conditions to further reduce wildfire risk while balancing
customer reliability impacts. As we scaled out our deployment of covered conductor, our cornerstone
mitigation to buy down the most risk in the shortest amount of time, we also started to execute limited,
targeted undergrounding to minimize to the extent practicable the risk of wildfire from those facilities.
And to pave the way for the future of wildfire mitigations, we tested new technologies like Early Fault
Detection (EFD) and Rapid Earth Fault Current Limiter (REFCL). We established innovative partnerships
with local fire agencies to provide aerial suppression resources to limit consequences from ignitions. To
limit the impacts of PSPS when it must be used, we upgraded our grid to minimize the number of
customers affected and the length of each event and designed new programs to reduce the impacts to

5 Even when using a conservative three-year rolling average, there has been a 66% and 92% reduction in acres
burned and structures damaged, respectively, since 2018 despite continued extreme drought and wind
conditions.

6 Measured by three-year moving average in HFTD.

7 Measured as Total Defect Find Rate of Top Ignition Drivers (percentage of inspections) in 2022 as compared to
2019 (inception of program) for structures inspected every year.

& Non-weather-normalized outcomes.



customers. Finally, we expanded our partnerships with local, state and federal agencies to enhance
emergency preparedness, community engagement and the execution of our wildfire mitigation plan.

1.2 Summary of the 2023-2025 Base WMP

Goal: The primary goal of our WMP is to reduce the risk of wildfires associated with utility equipment
and to reduce the scope, scale, frequency and impacts of PSPS events.

Objectives: To accomplish this goal, we have established three- and 10-year objectives for our 2023-
2025 WMP that are summarized as follows:

e Reduce the likelihood that objects will contact power lines and lead to an ignition by hardening
the majority of the overhead distribution system in our high fire risk area with either covered
conductor (and other mitigations) or targeted undergrounding, developing an expanded
transmission grid hardening strategy and continuing to maintain vegetation clearance distances
for trees and vegetation that could potentially contact power lines.

e Reduce the likelihood that equipment will fail and lead to an ignition by continuing to perform
asset inspection initiatives that inspect over 99% of wildfire risk in our HFRA each year and by
deploying new technologies that can detect when issues on the system may arise.

e Prioritize the deployment of our mitigation initiatives to the areas that have the greatest
potential to lead to the most consequential wildfire and PSPS impacts.

o Improve the efficiency and effectiveness of our vegetation management activities to reduce the
risk of vegetation-caused ignitions.

e Improve the operational efficiency and effectiveness of our wildfire mitigation initiatives by
enhancing program deployment strategies, leveraging information technology solutions and
incorporating new technologies where possible.

e Continue to improve our situational awareness capabilities by enhancing weather and fire
potential modeling and forecasting, which will aid PSPS decisions and wildfire mitigation
deployment.

e Reduce the impacts of PSPS to customers, particularly those with Access and Functional Needs,
through expanded customer offerings, communications and circuit-specific strategies to
minimize the need for PSPS altogether.

e Maintain a comprehensive, all-hazards planning and preparedness program to: provide effective
emergency response; safely and expeditiously restore service during and after a major event;
and communicate effectively with customers, stakeholders and agency partners.

e Deploy new technologies and updated protection device settings to improve wildfire mitigation
effectiveness while balancing reliability impacts to customers.

Framework: This WMP represents the continuous refinement, expansion and improvement in our
wildfire and PSPS mitigation efforts. While many of the foundational initiatives SCE deployed over the



2020-2022 period continue into this WMP cycle, we are incorporating improvements and lessons
learned into our 2023-2025 plan. Importantly, we'll continue to execute on our Integrated Wildfire
Mitigation Strategy (IWMS), which further aligns grid hardening, inspections and vegetation
management activities. This will reduce the risk of catastrophic wildfire by targeting locations that have
historically experienced a high frequency of fires and have limited road availability for quick evacuation,
are expected to experience wind and fuel conditions that exceed PSPS thresholds even after covered
conductor deployment and where fire spread can be rapid and large.® IWMS stratifies our HFRA based
on potential customer and community impacts into three tranches of risk areas: (1) Severe Risk Areas,
which represent locations with the highest risks; (2) High Consequence Areas; and (3) Other HFRA, which
represent areas of lower relative risk than the first two tranches.

Based on IWMS and detailed engineering reviews, we will continue to deploy covered conductor to
expeditiously reduce risk across HFRA while also increasing the scope of targeted undergrounding of
overhead distribution facilities in the Severe Risk Areas. In Severe Risk Areas, factors such as limited
egress, terrain or fuel can create conditions that are difficult for most mitigations, except for
undergrounding, to address without leaving a substantial amount of residual public safety risk.
Therefore, SCE believes that undergrounding should be the primary mitigation deployed in these areas,
where feasible.

In concert with continuing to harden the grid, SCE will achieve the objectives identified above by
deploying a suite of complementary mitigations to achieve the greatest risk reduction most expediently
while balancing affordability and reliability impacts. This suite of mitigations will include enhancements
to our successful asset inspections and maintenance, vegetation management, situational awareness
and customer-focused initiatives, as well as new technologies and mitigation strategies to address the
residual risk drivers and consequences that have not yet been sufficiently addressed. Our 2023-2025
WMP includes 40 activities with program targets that underscore our commitment to reduce the risk of
wildfires and support our communities. We highlight some of the key activities for each wildfire
mitigation category below.

1.2.1 Risk Methodology and Assessment: Advancements in Risk Modeling Capabilities Will
Allow for More Robust Evaluation of Mitigations at Specific Locations of the Grid

SCE’s risk-informed approach is granular, data-driven and uses a multifactor risk assessment framework
that informs what mitigations are implemented where and how deployment is prioritized. This level of
targeted risk analysis and mitigation selection helps drive efficient allocation of resources to mitigate
risk effectively. We also evaluate operational considerations such as planning, permitting and execution
lead times, resource constraints, work management efficiencies, risk-reduction potential of mitigations
on targeted risk drivers and regulatory compliance requirements to determine the type and volume of
work to undertake.

Over the 2023-2025 period, we will update our risk models with improved machine learning (ML)
models, weather and fuels information, forward-looking climate scenarios, risk reduction from
completed grid hardening projects and lessons learned in collaboration with Energy Safety, stakeholders

9 SCE targets locations where fires can grow to 300 acres in eight hours. Our analysis shows that fires of that size
have the potential to grow to 10,000 acres, twice the threshold defined by Energy Safety for a catastrophic fire.



and utilities through the risk-modeling working groups. SCE will further evaluate incorporating other
guantitative factors such as potential acres burned, locations with egress concerns and/or locations
subject to frequent high wind and dry fuel conditions into our risk modeling. We will also incorporate
the judgment of experts from areas such as fire science, risk management and system design to consider
additional qualitative factors not fully captured by ignition modeling alone such as features of the
terrain and direction of the wind that could influence the spread of a fire. All these factors and models
are used to determine the portfolio of wildfire mitigation work to execute each year, including the type,
volume and prioritization of mitigations.

1.2.2 Grid Design, Operations and Maintenance: Expanded Measures Are Expected to Further
Reduce Wildfire Risk from Overhead Electric Systems

SCE has continued to refine its grid hardening approach through its IWMS, which guides our mitigation
selection and deployment strategy. A key component of this approach is a segment-by-segment risk
analysis of the remaining unmitigated overhead distribution lines in HFRA, with the results used to
prioritize mitigation deployment across our HFRA.

SCE plans to install more than 2,850 additional circuit miles of covered conductor over this WMP period.
By the end of 2025, we expect to have replaced more than 7,200 circuit miles, or approximately 75%, of
distribution primary overhead conductors in HFRA with covered conductor. Covered conductor
deployment is prioritized, not only by wildfire risk, but also by the probability of PSPS de-energizations
for historically impacted circuits.

In Severe Risk Areas where covered conductor has not yet been deployed, SCE is undergrounding 100
miles of lines from 2023-2025 to address the high risk presented by limited egress, extreme potential
consequences and other factors.

Furthermore, in this WMP period SCE will perform additional review and analysis of potential
incremental mitigations to address remaining wildfire risk on the transmission system.

SCE will also be implementing, more widely, REFCL and EFD technologies, especially in locations where
covered conductor has already been deployed to further reduce the risk of ignitions. REFCL helps detect
and reduce energy release from a certain common class of faults while EFD facilitates locating
abnormalities so that faults can be prevented proactively.

SCE also uses sensitive protection settings for over 900 circuits during elevated fire conditions for a
quicker reduction in fault energy and thus lowering of ignition risk. We will upgrade relay hardware to
expand the number of circuits with these protection settings. We will also continue refining our
approach to balance the wildfire risk reduction benefits and potential customer outage impacts.

SCE will continue High Fire Risk Informed (HFRI) inspections and remediations in HFRA that go beyond
minimum compliance requirements in scope, frequency and approach. Asset conditions and location-
specific fire risks can often change between multiyear compliance intervals. Higher- frequency
inspections are helping identify potential ignition risks every cycle, underscoring our program’s efficacy.
Detailed ground and aerial inspections are conducted to obtain 360-degree views of overhead structures
and equipment. In 2023, SCE will inspect the portion of transmission and distribution structures that



comprise approximately 99% of risk. To further target risk reduction, we will also continue to perform
additional inspections of assets in areas where observed risk factors associated with prevailing weather
and fire conditions, such as dry fuel buildup and high winds, reach established criteria.

1.2.3 Vegetation Management and Inspections: An Improved Risk-Informed Vegetation
Management Framework to Increase Efficiency and Enable Advanced Analytics

We continue to reduce the risks of vegetation contact with energized equipment by maintaining the
required or recommended distance between trees and our lines, remediating trees that can fall into
lines, removing dead or dying trees and clearing vegetation from around our poles. We are transitioning
to an improved risk-informed inspection framework to better inform planning and prioritization of work
for routine line clearing and hazard tree programs. This will allow resources to inspect vegetation grow-
in risk and imminent fall-in risk at the same time to increase risk reduction and operational efficiencies.
We have also implemented new software that will advance our operational and resource efficiency by
streamlining scheduling and processing of the large volume of work and facilitating advanced analytics.
Over this WMP period, we will also evaluate remote sensing technologies such as LiDAR and satellite
imagery to assist with vegetation inspections.

1.2.4 Situational Awareness and Forecasting: Additional High-Definition Wildfire Cameras,
Weather Stations, Satellite Imagery and Advanced Technology Will Boost Capabilities

SCE has made substantial progress in developing robust situational awareness and forecasting
capabilities. In this WMP cycle, we will continue to advance our fire spread modeling, weather modeling
and situational awareness capabilities to better predict fire weather and increase our ability to respond
before and after fire and PSPS events. These advancements will allow us to more precisely target PSPS
de-energization events, thereby minimizing the impact to customers while still addressing dangerous
fire-threat conditions. We will deploy an additional 150 weather stations over the 2023-2025 period that
will provide more granular weather data to inform our situational awareness and forecasting of
potentially dangerous winds and elevated fire potential. We will also deploy additional high-definition
wildfire cameras to monitor ignitions and fire progress in areas with limited coverage to expand visibility
from approximately 90% today to expand coverage.

1.2.5 Emergency Preparedness: Trained Workforce Is Ready to Restore Power and Assist
Customers; Aerial Suppression Resources Continue to Support Fire Agencies

SCE remains prepared to serve our customers and help them face emergencies that disrupt their
electrical service. Our protocols and efforts include increased community engagement on how to
prepare for such disruptions. In the event of a major emergency, we have a dedicated customer support
team to assist impacted customers via customer communications before, during and after events and
enhanced customer care programs. We also have a dedicated and trained Incident Management Team
(IMT) to manage the emergency response. Our highly qualified workforce is trained on protocols to
restore power safely and quickly after events. And after each event, we have a process in place to learn
and improve on our response.



Finally, in 2023, we are expanding our partnership with fire agencies in our service area by maintaining a
quick reaction force (QRF) of aerial firefighting resources year-round. These include helitankers, a
reconnaissance aircraft and equipment to bolster firefighting capabilities to reduce a fire’s consequence,
provide service resilience to our customers and protect electrical infrastructure during fires. SCE will
continue to reevaluate its funding agreement with Los Angeles, Orange and Ventura fire agencies
annually.

1.2.6 Community Outreach and Engagement: Strong Partnerships Increase Outreach to Access
and Functional Needs (AFN) Customer Groups

We are continuing to work closely with our customers, local and tribal government agencies, fire
agencies, community-based organizations (CBOs) and other utilities for emergency planning, incident
management and outreach. Over this WMP period, we will continue to focus much of our engagement
efforts on vulnerable communities and communities heavily impacted by PSPS and will evaluate and
refine our stakeholder coordination and customer outreach approaches based on feedback received
from these stakeholders. We will also partner with telecommunications providers to help minimize the
potential for service disruption to communities impacted by PSPS. In addition, we are actively
collaborating with state, national and global utilities, industry groups and research organizations to
benchmark and share best practices and information.

1.2.7 Public Safety Power Shutoff: SCE Continues Its Goal to Reduce PSPS Impacts with Urgency

PSPS is a necessary mitigation to protect public safety under extreme conditions. Though the frequency
and scope of PSPS events are lessening as we execute our WMP activities, PSPS remains available as a
tool of last resort when dry fuel levels and windspeeds pose significant threat of fire spread in case of
any ignition. However, we recognize the impact that such events can have on our customers and
communities. Keeping the lights on, and everything else electricity powers, is in our DNA, and we do not
take lightly any decision to proactively de-energize portions of the grid. We have taken to heart the
lessons from past PSPS events, and the feedback received from customers, cities, regulators, legislators
and other partners, and we are working persistently to make several modifications to the process.

Our highly trained PSPS IMT plans and executes protocols designed to maximize a de-energization
event’s effectiveness while reducing the impact to customers by removing specific circuit-segments
from scope through sectionalizing where possible and facilitating the swift and safe restoration of
power.

Over 2023-2025, SCE will continue targeted grid hardening to reduce impacts to customers who have
historically experienced PSPS and continue improvements to send timely external communication
notifications. We are implementing end-to-end automation solutions to streamline PSPS event
management and improve accuracy and speed of customer and public safety partner notifications.

We will also continue to make available temporary backup generators to select customers, not only
during PSPS events, but also during maintenance outages required to implement our WMP. We will



expand on successful customer program offerings, with a special focus on AFN customers who rely on a
medical device or assistive technology for independence, health or safety during a PSPS de-energization.
We will continue to refine our grid protocols and customer-notifications processes to address specific
concerns and feedback from county partners. We are also collaborating with heavily impacted
communities for education, outreach and critical infrastructure planning support to help other entities
providing critical services to be more resilient.

1.2.8 SCE Continues to Advance Its Wildfire Capability Maturity

As described above, SCE has and will continue to make progress in developing our wildfire mitigation
capabilities. We continue to support the refinement and utilization of a wildfire mitigation capability
maturity model to measure this progress. This will also help us identify and share best practices and
continually improve to combat the risk of utility-caused wildfires. However, we note that this year’s
model survey is completely different from the previous three years, and thus the scores from this year
cannot be compared to prior year scores. Further, due to this year’s maturity model utilizing questions
that are not always relevant to utility operations, some expectations that are operationally impractical,
and a minimum scoring methodology, our scores do not accurately capture our actual and expected
maturity levels, especially regarding our actual and expected progress in reducing wildfire risks. We have
made significant advancements since 2018 in executing our wildfire mitigation plans and are observing
the benefits as described above. The scope included in this WMP will further reduce the remaining risks
that can potentially have significant consequences for our customers and communities.

1.2.9 Conclusion

SCE has implemented critical mitigations to protect our customers and communities from the threat of
wildfires. At the same time, SCE is aware that there are still areas for improvement and more work that
needs to be done. Our 2023-2025 WMP builds upon our significant progress made and lessons learned
regarding wildfire mitigation since 2018. This plan demonstrates the significant increase in maturity of
our wildfire mitigation program over the past four years and provides an integrated risk-informed
approach to continue to reduce the remaining wildfire risk and PSPS impacts in our service area. Finally,
our wildfire mitigation efforts will add resiliency to the electric system as we navigate a changing climate
and a move toward increased electrification in the economy.

We appreciate the opportunity to provide our 2023-2025 WMP for Energy Safety’s consideration and
look forward to continuing our work with state and federal policymakers, local and tribal government
officials, public safety partners, community-based organizations and other stakeholders to help build a
safer and more resilient California.



2 RESPONSIBLE PERSONS

The electrical corporation must list those responsible for executing the WMP, including:
e Executive-level owner with overall responsibility
e Program owners with responsibility for each of the main components of the plan
e Asapplicable, general ownership for questions related to or activities described in the WMP

Titles, credentials, and components of responsible person(s) must be released publicly. Electrical
corporations can reference the WMP Process and Evaluation Guidelines and California Code of
Regulations Title 14 section 29200 for the submission process of any confidential information.

Jill Anderson, Executive Vice President of Operations at SCE, has overall responsibility for this Wildfire
Mitigation Plan. The table below details the program owners with responsibility for each of the main
components of the plan. Questions related to activities described in this plan can be submitted to SCE
through the following email address: wildfires@sce.com.

Table SCE 2-01 — Responsible Persons

Section Title Program Owner
1 Executive Summary Rajdeep Roy, Director, Wildfire Safety
2 Responsible Persons Jill C. Anderson, Executive VP, Operations
3 Statutory Requirement Checklist | Gary Chen, Director, Safety & Infrastructure Policy
4 Overview of WMP Rajdeep Roy, Director, Wildfire Safety
5 Overview of the Service Don Daigler, Managing Director, Business
Territory Resiliency (Weather and Climate components)

Robert LeMoine, Director, Enterprise Risk
Management & Public Safety (Risk-Related

components)

6 Risk Methodology and Robert LeMoine, Director, Enterprise Risk
Assessment Management & Public Safety

7 Wildfire Mitigation Strategy Rajdeep Roy, Director, Wildfire Safety
Development

8 Wildfire Mitigations Rajdeep Roy, Director, Wildfire Safety

8.1 Grid Design, Operations, and Ray Fugere, Principal Manager, Wildfire
Maintenance Mitigation Strategy

8.2 Vegetation Management and Terry Ohanian, Director, Vegetation and Land
Inspection Management

10


mailto:wildfires@sce.com

Section Title Program Owner
8.3 Situational Awareness and Don Daigler, Managing Director, Business
Forecasting Resiliency
8.4 Emergency Preparedness Don Daigler, Managing Director, Business
Resiliency
8.5 Community Outreach and Larry Chung, Vice President, Local and Public
Engagement Affairs (Local and Public Affairs components)
Katie Sloan, Vice President, Customer Programs &
Services (All other components)
9 Public Safety Power Shutoff Don Daigler, Managing Director, Business
Resiliency
10 Lessons Learned Rajdeep Roy, Director, Wildfire Safety
11 Corrective Action Program Ray Fugere, Principal Manager, Wildfire
Mitigation Strategy
12 Notices of Violation and Defect Denise Harris, Principal Manager, Regulatory
Affairs and Compliance
Appendix B: Risk Model Supporting Robert LeMoine, Director, Enterprise Risk
Supporting Documentation Management & Public Safety

Documentation
for Risk
Methodology and
Assessment

Appendix C:
Additional Maps

Additional Maps

Robert LeMoine, Director, Enterprise Risk
Management & Public Safety (Risk-Related
components)

Don Daigler, Managing Director, Business
Resiliency (Weather and Climate components)

Appendix D:
Areas for
Continued
Improvement

Areas for Continued
Improvement

Rajdeep Roy, Director, Wildfire Safety

Appendix E:
Referenced
Regulations,
Codes, and
Standards

Referenced Regulations, Codes,
Standards

Gary Chen, Director, Safety & Infrastructure Policy
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Section Program Owner

Appendix F: Supplemental Information Rajdeep Roy, Director, Wildfire Safety
Supplemental
Information
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3 STATUTORY REQUIREMENTS CHECKLIST

This section provides a checklist of the statutory requirements for a WMP as detailed in Public Utilities Code
section 8386(c). By completing the checklist, the electrical corporation affirms that its WMP addresses each

requirement.

For each statutory requirement, the checklist must include a reference and hyperlink to the relevant section

and page number in the WMP. Where multiple WMP sections provide the information for a specific
requirement, the electrical corporation must provide references and hyperlinks to all relevant sections.
Unique references must be separated by semicolons, and each must include a brief summary of the
contents of the referenced section (e.g., Section 5, pp. 30-32 [workforce]; Section 7, p. 43 [mutual

assistance]).

SCE provides a checklist of the statutory requirements for its WMP in Table 3-1 below.

Table 3-1 - Statutory Requirements Checklist

PUC Section
8386

Description

WMP Section/ Page

(c)(2)

An accounting of the responsibilities
of persons responsible for executing
the plan

Section 2 (Responsible Persons), pp. 10-12

(c)(2)

The objectives of the WMP

Section 1 (Executive Summary), pp. 4
Section 4 (Overview of WMP), pp. 20-21

Section 7 (Wildfire Mitigation Strategy
Development), Table 7-3, pp. 219-220

(c)(3)

A description of the preventive
strategies and programs to be
adopted by the electrical corporation
to minimize the risk of its electrical
lines and equipment causing
catastrophic wildfires, including
consideration of dynamic climate
change risks

Section 5.3.4.2 Climate Change Phenomena
and Trends (5.3.4.2 Climate Change
Phenomena and Trends), pp. 56-66; Section
6.2.1 (Risk and Risk Component
Identification), pp. 95-122; Section 6.3.2
(Extreme-Event/High Uncertainty Scenarios),
pp. 154-157; Section 7.2.1, pp. 215-220
(Overview of Mitigation Initiatives and
Activities); Section 8.1.2 (Grid Design and
System Hardening), pp. 250-342; Section 8.2
(Vegetation Management and Inspections),
pp. 374-438; Section 8.3 (Situational
Awareness and Forecasting), pp. 445-520;
Section 9 (Public Safety Power Shutoff
(PSPS)), pp. 610-636
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PUC Section
8386

Description

WMP Section/ Page

(c)(4)

A description of the metrics the
electrical corporation plans to use to
evaluate the plan’s performance and
the assumptions that underlie the use
of those metrics

Targets:

Section 8.1 (Grid Design, Operations, and
Maintenance), pp.237-244; Section 8.2
(Vegetation Management and Inspections),
pp. 377-383; Section 8.3 (Situational
Awareness and Forecasting), pp. 448-452;
Section 8.4 (Emergency Preparedness), pp.
522-528; Section 8.5 (Community Outreach
and Engagement), pp. 578-582; Section 9
(Public Safety Power Shutoff (PSPS), pp. 617
-621

Performance Metrics:

Section 8.1 (Grid Design, Operations, and
Maintenance), pp. 246-248; Section 8.2
(Vegetation Management and Inspections),
pp. 382-386; Section 8.3 (Situational
Awareness and Forecasting), pp. 451-454;
Section 8.4 (Emergency Preparedness), pp.
527-531; Section 8.5 (Community Outreach
and Engagement), pp. 581-584; Section 9
(Public Safety Power Shutoff (PSPS), pp. 620-
624

(c)(5)

A discussion of how the application of
previously identified metrics to
previous plan performances has
informed the plan

Section 1 (Executive Summary), pp. 1-4;
Section 4 (Overview of WMP), pp. 23-29;
Section 10 (Lessons Learned), pp. 635-640
Section 11 (Corrective Action Plan), pp. 650-
659

(c)(6)

A description of the electric
corporation’s protocols] for disabling
reclosers and deenergizing portions of
the electrical distribution system that
consider the associated impacts on
public safety. As part of these
protocols, each electrical corporation
shall include protocols related to
mitigating the public safety impacts of
disabling reclosers and deenergizing
portions of the electrical distribution
system that consider the impacts on
all of the aspects listed in PU Code
8386[(c)(6)(A)-(D)].

Section 8.3.3 (Grid Monitoring Systems—
Existing Systems, Technologies, and
Procedures), pp. 467-480; Section 9.2
(Protocols on PSPS), pp. 623-635
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PUC Section
8386

Description

WMP Section/ Page

(c)(7)

A description of the appropriate and
feasible procedures for notifying a
customer who may be impacted by
the deenergizing of electrical lines,
including procedures for those
customers receiving a medical
baseline allowance as described in
paragraph (6). The procedures shall
direct notification to all public safety
offices, critical first responders, health
care facilities, and operators of
telecommunications infrastructure
with premises within the footprint of
potential de-energization for a given
event. [The procedures shall comply
with any orders of the commission
regarding notifications of
deenergization events.]

Section 8.5.2 (Public Outreach and
Education Awareness Program), pp 583-602;
Section 8.5.3 (Engagement with Access and
Functional Needs Populations), pp. 601-606;
Section 9.2 (Protocols on PSPS), pp. 613-624

(c)(8)

Identification of circuits that have
frequently been deenergized pursuant
to a deenergization event to mitigate
the risk of wildfire and the measures
taken, or planned to be taken, by the
electrical corporation to reduce the
need for, and impact of, future
deenergization of those circuits,
including, but not limited to, the
estimated annual decline in circuit
deenergization and deenergization
impact on customers, and replacing,
hardening, or undergrounding any
portion of the circuit or of upstream
transmission or distribution lines

Section 9.1.2 (PSPS - Identification of
Frequently De-energized Circuits), pp. 611-
616; Appendix F: Supplemental Information
(F5: Continuation of Section 9 - PSPS) pp.
859-871

(c)(9)

Plans for vegetation management

Section 8.2 (Vegetation Management and
Inspections), pp. 374-446

(c)(10)

Protocols for the PSPS of the electrical
corporation’s transmission
infrastructure, etc.

Section 8.4 (Emergency Preparedness), pp.
518-576; Section 9 (Public Safety Power
Shutoff), pp. 623-635

(c)(12)

A description of the electrical
corporation’s protocols for the
deenergization of the electrical

Section 8.4 (Emergency Preparedness), pp.
518-576; Section 9 (Public Safety Power
Shutoff), pp. 623-635
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PUC Section
8386

Description

WMP Section/ Page

corporation’s transmission
infrastructure, for instances when the
deenergization may impact customers
who, or entities that, are dependent
upon the infrastructure. The protocols
shall comply with any order of the
commission regarding deenergization

events.
(c)(12) A list that identifies, describes, and Section 6 (Risk Methodology and
prioritizes all wildfire risks, and drivers | Assessment), pp. 89-180; Section 7 (Wildfire
for those risks, throughout the Mitigation Strategy Development), pp. 181-
electrical corporation’s service 229; Appendix F: Supplemental Information
territory, including all relevant wildfire | (F2: Continuation of Section 7 Wildfire
risk and risk mitigation information Mitigation Strategy Development) pp. 824-
that is part of the Safety Model 850
Assessment Proceeding [(A.15-05-002,
et al.)] and the Risk Assessment
Mitigation Phase filings. [The list shall
include, but not be limited to, both of
the following: (A) Risk and risk drivers
associated with design, construction,
operations, and maintenance of the
electrical corporation’s equipment
and facilities and (B) Particular risks
and risk drivers associated with
topographic and climatological risk
factors throughout the different parts
of the electrical corporation’s service
territory.
(c)(23) A description of how the plan Section 6 (Risk Methodology and
accounts for the wildfire risk identified | Assessment), pp. 89-180; Section 7 (Wildfire
in the electrical corporation’s Risk Mitigation Strategy Development), pp. 181-
Assessment Mitigation Phase filing 229
(c)(24) A description of the actions the Section 7 (Wildfire Mitigation Strategy

electrical corporation will take to
ensure its system will achieve the
highest level of safety, reliability, and
resiliency, and to ensure that its
system is prepared for a major event,
including hardening and modernizing
its infrastructure with improved
engineering, system design, standards,

Development), pp. 181-229; Section 8.1.2
(Grid Design, Operations, and Maintenance),
pp. 250-277; Section 8.1.3 (Asset
Inspections), pp. 279-313; Section 8.1.4
(Equipment, Maintenance and Repair), pp.
313-319; Section 8.4 (Emergency
Preparedness), pp. 518-576
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PUC Section Description WMP Section/ Page
8386

equipment, and facilities, such as
undergrounding, insulation of
distribution wires, and pole
replacement

(c)(25) A description of where and how the Section 8.1.2.2 (Undergrounding of Electric
electrical corporation considered Lines and/or Equipment), pp. 256-257
undergrounding electrical distribution
lines within those areas of its service
territory identified to have the highest
wildfire risk in a commission fire

threat map

(c)(16) A showing that the electrical Section 8.4 (Emergency Preparedness), pp.
corporation has an adequately sized 539-548, 552-557, 558-560; Section 8.1.9
and trained workforce to promptly (Workforce Planning), pp. 341-374

restore service after a major event,
taking into account employees of
other utilities pursuant to mutual aid
agreements and employees of entities
that have entered into contracts with
the electrical corporation

(c)(27) An identification of any geographic Section 5.3.3 High Fire Threat Districts, pp.
area in the electrical corporation’s 51-53; Section 6.4.1.2 (Proposed Updates to
service territory that is a higher the HFTD), pp. 159-162.

wildfire threat than is currently
identified in a commission fire threat
map, and where the commission must
consider expanding the high fire
threat district based on new
information or changes in the
environment

(c)(18) A methodology for identifying and Section 4.4.1 (SCE’s Risk-Informed
presenting enterprise-wide safety risk | Framework), pp. 23-29; Section 6 (Risk
and wildfire-related risk that is Methodology and Assessment), pp. 89-180

consistent with the methodology used | Section 7 (Wildfire Mitigation Strategy
by other electrical corporations unless | Development), pp. 181-229
the commission determines otherwise

(c)(29) A description of how the plan is Section 8.4 (Emergency Preparedness), pp
consistent with the electrical 518-576; Section 8.4.3 (External
corporation’s disaster and emergency | Collaboration and Coordination), pp. 550-
preparedness plan prepared pursuant | 559; Section 8.4.5 (Preparedness and
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PUC Section
8386

Description

WMP Section/ Page

to Section 768.6, including [both of
the following: (A) Plans to prepare for,
and to restore service after, a wildfire,
including workforce mobilization and
prepositioning equipment and
employees and (B) Plans for
community outreach and public
awareness before, during, and after a
wildfire, including language
notification in English, Spanish, and
the top three primary languages used
in the state other than English or
Spanish, as determined by the
commission based on the United
States Census data.]

Planning for Service Restoration), pp. 564-
571; Section 8.5.2 (Public Outreach and
Education Awareness Program), pp. 583-602

(c)(20)

A statement of how the electrical
corporation will restore service after a
wildfire

Section 8.4.5.1 (Overview of Service
Restoration Plan), pp. 564-568

(c)(21)

Protocols for compliance with
requirements adopted by the
commission regarding activities to
support customers during and after a
wildfire, outage reporting, support for
low-income customers, billing
adjustments, deposit waivers,
extended payment plans, suspension
of disconnection and nonpayment
fees, repair processing and timing,
access to electrical corporation
representatives, and emergency
communications

Section 8.4.6 (Customer Support in Wildfire
and PSPS Emergencies), pp. 570-576

(c)(22)

A description of the processes and
procedures the electrical corporation
will use to do the following: (A)
Monitor and audit the implementation
of the plan. (B) Identify any
deficiencies in the plan or the plan’s
implementation and correct those
deficiencies. (C) Monitor and audit the
effectiveness of electrical line and
equipment inspections, including
inspections performed by contractors,

Section 8.1.6 (Quality Assurance and Quality
Control) pp. 325-327; Section 8.2.5
(Vegetation Management) pp. 428-434 ;
Section 11 (Corrective Action Program) pp.
650-659
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PUC Section
8386

Description

WMP Section/ Page

carried out under the plan and other
applicable statutes and commission

rules.
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4 QVERVIEW OF WMP

4.1 Primary Goal
Each electrical corporation must state the primary goal of its WMP. At a minimum, the electrical
corporation must affirm its compliance with California Public Utilities Code section 8386(a):

Each electrical corporation shall construct, maintain, and operate its electrical lines and
equipment in a manner that will minimize the risk of catastrophic wildfire posed by those
electrical lines and equipment.

In accordance with Section 8386(a) of the California Public Utilities Code, SCE constructs, maintains, and
operates its electrical lines and equipment in a manner that will minimize the risk of catastrophic
wildfire posed by those electrical lines and equipment. SCE’s WMP represents a holistic approach to
continue to maintain this compliance, while also balancing customer affordability, reliability, and the
impacts to customers from the deployment of wildfire risk mitigation activities, including PSPS. Further,
SCE’s wildfire mitigation portfolio also considers the impacts associated with fires that may not be
categorized as catastrophic but still can present serious impacts to our customers and communities.

4.2 Plan Objectives
In this section, the electrical corporation must summarize its plan objectives over the 2023- 2025 WMP
cycle. Plan objectives are determined by the portfolio of mitigation initiatives proposed in the WMP.

The primary objective of our 2023-2025 WMP is to reduce the risk of wildfires associated with utility
equipment and to reduce the scope, scale, frequency, and impacts of PSPS events. Our 2023-2025 WMP
includes 40 mitigation initiatives designed to help achieve this objective. SCE will strive to meet or
exceed our projected targets for these initiatives over this three-year period.°

SCE has established 3- and 10-year objectives for each WMP initiative category. Table SCE 7-03 provides
an aggregated list of these objectives grouped by each WMP initiative category. Further detail on each
objective is provided within Sections 8 and 9 for each respective WMP category.!! In Section 1, SCE
summarized these plan objectives as follows:

e Reduce the likelihood that objects will contact power lines and lead to an ignition by hardening
most of the overhead distribution system in our high fire risk area with either covered conductor
or targeted undergrounding, developing an expanded transmission grid hardening strategy, and
continuing to maintain vegetation clearance distances for trees and vegetation that could
potentially contact power lines.

e Reduce the likelihood that equipment will fail and lead to an ignition, by continuing to perform
asset inspection initiatives that inspect over 99% of wildfire risk in our HFRA each year and by
deploying new technologies that can detect when issues on the system may arise.

10 Annual targets for these initiatives can be found in the respective Targets tables contained in Sections 8 and 9,
and within Table 1 of SCE’s Quarterly Data Report — Wildfire Mitigation Data Tables.

11 See Table 8-1 and Table 8-02(Grid Design, Operations, and Maintenance objectives), Table 8-12 and Table 8-13
(Vegetation Management and Inspections objectives), Table 8-21and Table 8-22 (Situational Awareness and
Forecasting objectives), Table 8-33 and Table 8-34 (Emergency Preparedness objectives), Table 8-53 and Table 8-
54 (Community Outreach and Engagement objectives), and Table 9-3 and Table 9-4 (PSPS objectives).
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e Prioritize the deployment of our mitigation initiatives to the areas that have the greatest
potential to lead to the most consequential wildfire and PSPS impacts.

e Improve the efficiency and effectiveness of our vegetation management activities to reduce the
risk of vegetation-caused ignitions.

e Improve the operational efficiency and effectiveness of our wildfire mitigation initiatives by
enhancing program deployment strategies, leveraging information technology solutions, and
incorporating new technologies where possible.

e Continue to improve our situational awareness capabilities by enhancing weather and fire
potential modeling and forecasting, which will aid PSPS decisions and wildfire mitigation
deployment.

e Reduce the impacts of PSPS to customers, particularly those with Access and Functional Needs,
through expanded customer offerings, communications, and circuit-specific strategies to
minimize the need for PSPS altogether.

e Maintain a comprehensive, all-hazards planning and preparedness program to: provide effective
emergency response; safely and expeditiously restore service during and after a major event;
and communicate effectively with customers, stakeholders, and agency partners.

e Deploy new technologies and updated protection device settings to improve wildfire mitigation
effectiveness while balancing reliability impacts to customers.

4.3 Proposed Expenditures
Each electrical corporation must summarize its projected expenditures in thousands of U.S. dollars per

year for the next three-year WMP cycle, as well as the planned and actual expenditures from the
previous three-year WMP cycle (e.g., 2020-2022), in both tabular and graph form.

Table 4-1 provides an example of the minimum acceptable level of information summarizing an electrical
corporation’s WMP expenditures. The financials represented in the summary table equal the aggregate
spending listed in the financial tables of the QDR (see the Energy Safety Data Guidelines). Energy Safety’s
WMP evaluation, including approval or denial, must not be construed as approval of, or agreement with,
costs listed in the WMP.

Table 4-1 and Figure SCE 4-01 provide a summary of expenditures for SCE’s 2020-2022 and 2023-
2025 WMP cycles.
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Table 4-1 - Summary of WMP Expenditures’?

Year Spend (thousands SUSD)

2020 Planned (as reported in 2020 WMP update) = 51,308,269
Actual = $1,356,923
+A =548,654

2021 Planned (as reported in 2021 WMP Update) = $1,629,377
Actual = $1,642,980
+A =$13,603

2022 Planned (as reported in 2022 WMP Update) = $1,619,252
Actual = $1,599,912
+A =519,340

2023 Planned =$1,869,997

2024 Planned = 51,887,446

2025 Planned =$2,006,300 $1,867,889

Figure SCE 4-01 - Graph of WMP Expenditures

afined | Actual Planned = Actual Planned | Actual Planned Planned

2020 2020 2021 2021 2022 2022

H Planned M Actual

12 The summary of WMP Expenditures reflects direct capital and O&M costs for wildfire activities which correspond
to the HFTD spend as shown in Table 11 of the QDR. The dollars are nominal.
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4.4 Risk-Informed Framework
The electrical corporation must adopt a risk-informed approach to developing its WMP. The purposes of

adopting this approach are as follows:

e Todevelop a WMP that achieves an optimal level of life safety, property protection, and
environmental protection, while also being in balance with other performance objectives (e.g.,
reliability and affordability)

e Tointegrate risk modeling outcomes with a range of other performance objectives, methods,
and subject matter expertise to inform decision-making processes and the spatiotemporal
prioritization of mitigations

e To target mitigation efforts that prioritize the highest-risk equipment, wildfire environmental
settings, and assets-at-risk (e.g., people, communities, critical infrastructure), while still
satisfying other performance objectives defined by the California Public Utilities Commission
(CPUC) (e.g., reliability and affordability)

e To provide a decision-making process that is clear and transparent to internal and external
stakeholders, including clear evaluation criteria and visual aids (such as flow charts or decision
trees)

The risk-informed approach adopted by the electrical corporation must, at a minimum, incorporate
several key components, described below. In addition, the evaluation and management of risk must
include consideration of a broad range of performance objectives (e.qg., life safety, property protection,
reduction of social vulnerability, reliability, resiliency, affordability, health, environmental protection,
public perception, etc.), integrate cross- disciplinary expertise, and engage various stakeholder groups as
part of the decision-making process.

The risk-informed approach must have seven minimum components, as described in Table 4-2.

Table 4-2 - Risk-Informed Approach Components

Risk-Informed
Brief Description
Approach
Component
1. Goals and plan The first step in the risk-informed approach is to identify the primary
objectives goal(s) and plan objectives of the electrical corporation’s WMP. These
goals and objectives are electrical corporation-specific and must be
defined and described in Sections 4.1 and 4.2.
2. Scope of The second step is to define the physical characteristics of the system in
application (i.e., terms of its major elements: electrical corporation service territory
electrical corporation characteristics, electrical infrastructure, wildfire environmental settings,
service territory) and various assets-at-risk (e.g., communities and people, property, critical
infrastructure, cultural/historical resources, environmental services).
Knowledge and understanding of how individual system elements
interface are essential to this step. Sections 5—5.4 provide instructions on
what electrical corporations must present regarding physical traits,
environmental characteristics, and potential assets at risk in their service
territory.
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Risk-Informed

Brief Description
Approach
Component
3. Hazard The third step is to identify hazards and determine their likelihoods.
identification Section 6.2.1 provides instructions on hazard identification.

4. Risk scenario
identification

The fourth step, based on the context and desired values, is to develop risk
scenarios that could lead to an undesirable event. Risk scenario techniques
that may be employed include event tree analysis, fault tree analysis,
preliminary hazard analysis, and failure modes and effects analysis.
Section 6.3 provides instructions on risk scenario identification.

5. Risk analysis (i.e.,
likelihood and
consequences)

The fifth step is to evaluate the likelihood and consequences of the
identified risk scenarios to understand the potential impact on the desired
goal(s) and plan objectives. The consequences are based on an array of
risk components that are fundamental to overall utility risk, wildfire risk,
and PSPS risk given the electrical corporation’s scope of application and
portfolio of wildfire mitigation initiatives. Section 6.2.2 provides
instructions on risk analysis.

6. Risk presentation

The sixth step is to consider how the risk analysis is presented to the
various stakeholders involved. Section 6.4 provides instructions on risk
presentation.

7. Risk evaluation

After the risk analysis is complete, hazards can be resolved by either
assuming the risk associated with the hazards or eliminating or controlling
the hazards.

Risk evaluation includes identification of criteria and procedures for
identifying critical risk both spatially and temporally. Risk evaluation must
also include, as a minimum, evaluating the seriousness, manageability,
urgency, and growth potential of the wildfire hazard/risk. Risk evaluation
should be used to determine whether the individual hazard/risk should be
mitigated. Risk evaluation and risk-informed decision making should be
done using a consensus approach involving a range of key stakeholder
groups. Section 7 provides instructions for risk evaluation or risk-informed
decision making.

8. Risk mitigation
and management

In the final step, the electrical corporation must identify which risk
management strategies are appropriate given practical constraints such
as limited resources, costs, and time. The electrical corporation must
indicate the high-level risk management approach, as determined in Step
7. The electrical corporation must identify risk mitigation initiatives (or a
portfolio of initiatives) and prioritize their spatial and temporal
implementation. This step includes consideration of what risk mitigation
strategies are appropriate and most effectively meet the intent of the
WMP goal(s) and plan objectives, while still in balance with other
performance objectives. It also includes the procedures and strategies to
develop, review, and execute schedules for implementation of mitigation
initiatives and activities (as well as interim mitigation initiatives). Section 8
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Risk-Informed

Brief Description
Approach

Component

provides instructions for reporting on initiatives to mitigate identified risks.

4.4.1 SCE’s Risk-Informed Framework

SCE’s risk-informed planning framework is anchored in SCE’s Enterprise Risk Management (ERM)
process. ERM annually identifies and evaluates the key risks that SCE and its customers face, with a
focus on safety, such as wildfire risk. SCE uses a multi-step process that includes both a top-down and
bottoms-up approach, as described below.

e Top-down review of enterprise-level risks: This effort assesses the breadth of activities ongoing
at SCE, in California, and in the utility industry to identify key risks. It includes a review of utility
benchmarking, industry trends and research, public policy efforts, legislative activities, CPUC,
Energy Safety and other regulatory proceedings, major SCE initiatives, and critical business
functions. The team also compiles and assesses feedback on current and emerging enterprise-
level risks through company-wide surveys and direct discussions with SCE leadership.

e Bottom-up review of SCE’s Enterprise Risk Register: SCE’s ERM function maintains an enterprise
risk register that captures and assesses risks from across the enterprise, based on interviews and
feedback from working groups throughout the organization, including from engineering analyses
and field observations.'* New risks are also identified based on benchmarking and emerging
trends in the industry.

e Consolidation and aggregation: SCE aggregates the risks identified through the above processes
to evaluate which risks have potential major safety consequences, includingconsolidation of
duplicate and similar risks.

e Review and refinement with senior leadership: Through leadership review and assessment,
further refinements are made as appropriate.

SCE’s risk-informed approach builds upon past practices, lessons learned, and stakeholder input. In our
2021 and 2022 WMP Updates,*> SCE detailed our risk-informed decision-making process to select and
deploy SCE initiatives that mitigate wildfire and PSPS risks. We included a diagram that illustrates SCE’s
approach to risk-informed decision-making when assessing and selecting wildfire and PSPS mitigations

13 For example, SCE’s Fire Investigation Preliminary Analysis (FIPA) and Repair Order Review processes provide
cause analysis and engineering reviews of risk events on the system. These are detailed in SCE’s Corrective
Action Program in Section 11.

14 This was initially provided as part of response with regard to Critical Issue SCE-02 in SCE’s Revised 2021 WMP
Update, which can be retrieved from SCE’s WMP webpage (https://www.sce.com/safety/wild-fire-mitigation).
Within the document, please refer to SCE’s response to Critical Issue SCE-02. In its Final Action Statement, OEIS
found that SCE’s response for Critical Issue SCE-02 “adequately addressed all parts of this critical issue” and that
SCE’s work product “brings clarity to the decision-making process by illustrating factors such as ‘risk reduced’
and ‘RSE’ are weighted more heavily than ‘operational feasibility’ and ‘compliance requirement.”” (See OEIS Final
Action Statement, pp. 87, 89).

15 See Section 7.1.2 of SCE’s 2022 WMP Update.
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and prioritizing deployment for selected activities.

Broadly speaking, the process includes four major stages: First, we evaluate or reassess, and then
prioritize, wildfire and PSPS risks. Second, we identify the various mitigation alternatives for mitigating
the risk. Third, we evaluate the mitigations and then select the appropriate mitigation(s) from the
alternatives using decision-making factors. Fourth, we prioritize, scope and deploy the chosen
mitigation(s). We then continue to monitor deployments in light of relevant conditions or
circumstances, and we strive to improve through lessons learned, data analysis, performance reviews,
and feedback from our customers, regulators, and other stakeholders. SCE provides further detail on
this process in Section 7.

Application of this process for each wildfire mitigation activity may vary depending on the unique
characteristics of the mitigation activities. While specific processes and steps continue to evolve as we
build out our asset management capabilities, the planning framework generally captures the key
elements of the process. With each WMP cycle, SCE’s overall risk-informed decision-making process is
maturing in the level of quantitative analysis performed, granularity of analysis, and consistent
application across the enterprise.

In this WMP, SCE details its Integrated Wildfire Mitigation Strategy Risk Framework (IWMS Risk
Framework or IWMS), which further aligns our wildfire mitigation activities in a risk-informed
framework. IWMS reduces the risk of catastrophic wildfire by targeting locations that have historically
experienced a high frequency of fires and have limited road availability for quick evacuation, are
expected to experience wind and fuel conditions that exceed PSPS thresholds even after covered
conductor deployment, and where fire spread can be rapid and large. Section 6 and Section 7 detail how
SCE has built upon the foundational risk modeling advancements made in the past five years, to include
these new risk factors and to prioritize mitigations to those areas that present the most consequential
risk.

SCE’s IWMS Risk Framework is granular, data-driven, and uses a multi-factor risk assessment approach
that combines quantitative risk analysis with expert human judgment to inform how mitigations are
identified, evaluated, prioritized, and implemented. This level of targeted risk analysis and mitigation
selection helps drive efficient allocation of resources to mitigate risk in an effective manner. As part of
this framework, we evaluate operational considerations such as planning, permitting and execution lead
times, resource constraints, work management efficiencies, risk-reduction potential of mitigations on
targeted risk drivers, and regulatory compliance requirements to determine the type and volume of
work to undertake.

4.4.2 Evolution of SCE’s Wildfire and PSPS Risk Modeling

A risk-informed framework has been a cornerstone in the development and execution of our WMPs and
has matured over time. This framework is rooted in an evolving set of risk modeling capabilities which
inform our evaluation of risk and selection of mitigations. Figure SCE 4-02 traces the key advancements
in our wildfire and PSPS risk modeling over the past few years.
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Figure SCE 4-02 - Evolution of SCE’s Wildfire (and PSPS) Risk Modeling®

SMAP / 2019 2021 GRC 2020-2022 2021 WMP 22002221‘;;‘:1!::::”
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Fault-to-Fire System-wide Circuit and Circuit Fire Incident Probability of Fire
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Fault Mapping Consequences) prioritization to Mitigations and transmission Updated fuels
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Mitigation Risk Ignition for Began prioritization scenarios
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In 2018, we used a multi-step process to develop our Risk Assessment Mitigation Phase (RAMP)
report, which contained nine top safety risks, including wildfire. SCE developed a Multi-Attribute Risk
Score (MARS) framework (SCE’s version of a Multi Attribute Value Function (MAVF)) to quantify our
enterprise-level risks and evaluate mitigation options).

SCE’s MARS framework aligns with the methodology approved in the California Public Utilities
Commission’s (CPUC) Safety Model and Assessment Proceeding (S-MAP). This analysis informed SCE’s
2018 Grid Safety and Resiliency Plan (GSRP), which presented an initial set of wildfire mitigations to
address the growing threat of wildfires, and 2019 WMP. In parallel, we developed the Wildfire Risk
Model (WRM) which was used to determine probability and consequence of ignitions at the asset level.
SCE used this granular risk analysis to risk rank circuit segments and prioritize mitigation installations, in
conjunction with other operational considerations (e.g., permitting and resource constraints). The
results of these analyses were included in SCE’s Test Year 2021 GRC and 2020 WMP.

In 2020, SCE achieved several key milestones in enhancing our wildfire risk analytics. We developed asset-
specific POl models for transmission and sub-transmission assets to add to our previously built distribution
asset models. SCE also transitioned to a new fire consequence modeling tool developed by Technosylva.
We developed a method to translate the risk scores produced by our Probability of Ignition (POI) and
consequence models into unitless risk scores using the MARS framework at the structure (pole or tower)
level. SCE also developed a PSPS risk calculation to more comprehensively account for PSPS risk
reduction benefits, as well as risks associated with use of PSPS for individual circuit segments.

In 2021, SCE updated its asset-specific POl model by using the latest asset and weather data and
algorithms. At the same time, SCE updated the Technosylva fire consequence model by including

16 GSRP: Grid Safety and Resiliency Plan; SMAP: Safety Model and Assessment Proceeding; RAMP: Risk Assessment
Mitigation Phase .
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additional historical weather scenarios and most up-to-date fuel conditions including recent burn scars
to better capture the potential fire consequences. In 2021 and through 2022, SCE also participated in
several Energy Safety-led joint utility workshops to further inform how individual utilities perform risk
modeling. SCE details its risk modeling capabilities and further advancements made in Section 6.

4.4.3 Adherence to Risk-Informed Framework

SCE’s risk-informed planning framework is aligned with the eight-step risk-informed framework defined
in the guidelines. SCE addresses each component of that framework and describes our approach for
each in this WMP. Table SCE 4-01 summarizes where further detail on each component can be found in
this WMP.

Table SCE 4-01 - Risk-Informed Framework

Risk-Informed Pertinent Section(s) of SCE’s 2023-2025 WMP

Approach Component

1. Goalsand plan Sections 4.1 and 4.2, where SCE identifies primary goal(s)
objectives and plan objectives of its WMP.

2. Scope of Sections 5— 5.4, where SCE defines the physical
application characteristics of its system in terms of its major elements:

service territory characteristics, electrical infrastructure,
wildfire environmental settings, and various assets at risk
(e.g., communities and people, property, critical
infrastructure, cultural/historical resources, environmental
services).

3. H d identificati
azardidentitication Section 6.2, where SCE identifies hazards and determines

their likelihoods.

4. Risk scenario

. e L Section 6.3, where SCE describes the risk scenarios used in its
identification

analysis.

5. Risk lysi
ISk analysis Section 6.2 and 6.3, where SCE calculates the likelihood and

consequences under the identified risk scenarios to develop
a risk-informed basis for its approach to the WMP goal and
objectives.

6. Risk presentation
ISKp I Section 6.4, where SCE presents the results of the risk

analysis.

7. Risk evaluation
Section 7, where SCE evaluates the identified risk and details

its risk-informed decision-making framework.
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Risk-Informed

Pertinent Section(s) of SCE’s 2023-2025 WMP

Approach Component

8. Risk mitigation and
management

Sections 7, 8, 9, where SCE identifies which risk management
strategies are appropriate given practical constraints such as
limited resources, costs, and time. SCE also identifies risk
mitigation initiatives (and a portfolio of initiatives) and
prioritizes their spatial and temporal implementation. This
includes consideration of which risk mitigation strategies are
appropriate and most effectively meet the intent of the
WMP goal and plan objectives, while still balancing other
performance objectives.
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5 OVERVIEW OF THE SERVICE TERRITORY

In this section of the WMP, the electrical corporation must provide a high-level overview of its service
territory and key characteristics of its electrical infrastructure. This information is intended to provide the
reader with an understanding of the physical and technical scope of the electrical corporation’s WMP.
Sections 5.1 - 5.4 below provide detailed instructions.

5.1 Service Territory
The electrical corporation must provide a high-level description of its service territory, addressing the

following components:*’
e Area served (in square miles)
e Number of customers served

The electrical corporation must provide a geospatial map that shows its service territory (polygons) and
distribution of customers served (raster or polygons). This map should appear in the main body of the
report.

Table 5-1 provides a template for presenting the required high-level service territory statistics.

Southern California Edison (SCE) is one of the nation’s largest electric utilities. It serves approximately
15.6* million people (5.2 million customer accounts) across 193 cities®® and 16 counties.'® SCE’s service
area spans approximately 52,000 square miles of central, coastal, and Southern California.

SCE provides high level statistics for its service area in Table 5-1 below.

Table 5-1 - Service Territory High-Level Statistics

Characteristic Value
Area served (sq. mi.)?° 52,256 Square Miles
Number of customers served!® 5.2 Million Customer Accounts

Further, Figure SCE 5-01 shows SCE’s service area (polygons), distribution of customers served (raster or
polygons), and county and city administrative boundaries (polygons or polylines).

17 Annual information included in this section must align with Table 7 of the QDR.

18 Data as of 12/13/22 and assuming 3 per household and 5.2 million customer account (household), therefore, 5.2
million customer * 3 per household = 15.6 million customers served.

1 Data as of 12/13/22.

20 Data as of 12/16/22.
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Figure SCE 5-01 - SCE Service Area*!
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5.2  Electrical Infrastructure

The electrical corporation must provide a high-level description of its infrastructure, including all power
generation facilities, transmission lines and associated equipment, distribution lines and associated
equipment, substations, and any other major equipment.?

Table 5-2 provides a template for presenting the required information.

SCE transmits and distributes electricity across 186 transmission and 634 distribution substations. SCE
maintains more than 82,000 circuit miles of overhead and underground for distribution and
transmission lines. SCE produces approximately 9 million?®> MWh of power annually at 74 generation
facilities, predominantly from the Big Creek Hydroelectric Project and Mountainview Generating Station.
Approximately 13,925 circuit miles of SCE’s transmission and distribution of overhead conductor are in
High Fire Risk Areas (HFRA).

SCE provides an overview of key electrical equipment for its service area in Table 5-2 below. The metrics
provided in Table 5-2 are based on SCE HFRAs.

Table 5-2 - Overview of Key Electrical Equipment

Type of Equipment HFRA Non-HFRA Total
Substations (#)%* 131 689 820
Power generation facilities (#)%° 38 36 74
Overhead transmission lines (circuit miles)?® 4,366 7,957 12,323
Overhead distribution lines (circuit miles)?’ 9,559 28,709 38,268
Hardened overhead distribution lines (circuit 3,810 183 3,993
miles)?®
Hardened overhead transmission lines 0 0 0
(circuit miles)?®
Underground transmission and distribution 7,233 24,255 31,488
lines (circuit miles)?’
Distribution transformers (#)* 81,132 373,028 454,160

22 Annual information included in this section must align with Table 7 of the QDR.

23 Data as of 2/26/21. Data source is CAISO meters at the generation facilities.

24 Data as of 10/28/22. The type of substation includes distribution and transmission.

25 Data as of 10/28/22. The type of generation includes solar sites, gas sites, hydro sites, fuel cells and battery
storage.

26 Data as of 12/16/22. The overhead Transmission circuit miles include bulk and sub transmission.

27 Data as of 12/16/22.

28 Data as of 12/16/22. For purposes of this chart, “hardened overhead distribution and transmission lines" are
considered to be circuit miles of covered conductor installed, either through WCCP or other programs (e.g.,
storm), as well as overhead miles undergrounded through SCE’s targeted undergrounding program. Covered
conductor being evaluated for feasibility on Transmission lines. As of now, it is not yet approved for use.

2% Data as of 1/31/2023. The data includes only overhead transformers.
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Type of Equipment HFRA Non-HFRA Total
Reclosers (#)3° 878 1,829 2,707
Poles (#)3! 300,880 1,039,025 1,339,905
Towers (#)3? 10,199 16,820 27,019
Microgrids (#)33 0 0 0

5.3 Environmental Settings
The electrical corporation must provide a high-level overview of the wildfire environmental settings
within its service territory.

In Section 5.3, SCE describes the environmental settings associated with fire regimes throughout its
service territory. In Section 5.3.1, SCE provides an overview of the fire ecology for each of its Fire
Climate Zones (FCZ)s including a description of the prevailing vegetation types in each location. In
Section 5.3.2, SCE describes catastrophic fires (as defined by Energy Safety) where an investigating
agency opined that utility equipment was likely involved or was reported to the CPUC by SCE that utility
equipment was potentially involved. Section 5.3.3 and Section 5.3.1, depicts SCE’s High Fire Threat
District (HFTD), which the CPUC has determined to have elevated or extreme risk of wildfires. Finally,
Section 5.3.4 and lays the foundation for prevailing and future climatic conditions, as well as
topographic features in each location in Section 5.3.5.

5.3.1 Fire Ecology
The electrical corporation must provide a brief narrative describing the fire ecology or ecologies across its

service territory. This includes a brief description of how ecological features, such as the following,
influence the propensity of the electrical corporation’s service territory to experience wildfires:
generalized climate and weather conditions, ecological regions and associated vegetation types, and fire
return intervals.

The electrical corporation must provide tabulated statistics of the vegetative coverage across its service
territory. The tabulated data must include a breakdown of the vegetation types, total acres per type, and
percentage of service territory per type. The electrical corporation must identify the vegetative database
used to characterize the vegetation (e.g., CALVEG). Table 5-3 provide an example of the minimum level
of content and detail required.

Fire ecology varies greatly across SCE’s service territory. The diversity of microclimates, topographic
features, and vegetation types produce unique fire ecologies (“pyromes”) in each of SCE’s Fire Climate
Zones (FCZ).

30 Data as of 1/31/2023. The data includes only overhead reclosers.

31 Data as of 1/31/2023. Poles include Distribution, Transmission and Combo.

32 Data as of 1/31/2023.

33 Currently, there are no operating front of the meter microgrids, but there are multiple projects in development.
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SCE designated FCZs for operational analysis of the fire ecology of SCE’s service territory. These FCZs
represent areas of homogenous climate, wind, vegetation, and topography, all of which play a
significant role in the initiation, spread, and intensity of wildfires.

SCE has calibrated its Fire Potential Index (FPI) metrics to the historical presence of significant wind
driven fires in each climate zone. A more detailed discussion of this calibration can be found in Section
6.4.3.

In this section, SCE presents the data associated for each prompt based on its FCZ designation. For
reference, see FCZ map in Figure SCE 5-02 below.

Figure SCE 5-02 - SCE Fire Climate Zones3*
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34 Map as of 12/05/2022 and data source is from CPUC's Fire Threat Maps and Fire-Safety Rulemaking
https://www.cpuc.ca.gov/industries-and-topics/wildfires/fire-threat-maps-and-fire-safety-rulemaking
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e Fire Climate Zone 1 is located along the Southern California Coast from Ventura Santa Barbara

County south through Orange County.

e Temperatures in the region approach 100 degrees or more in the late spring and occasionally
reach 100 degrees in the early fall, but annual average temperatures are around 70 degrees.
This zone is strongly influenced by a layer of moist marine air and year-round mild
temperatures. Moderate sea breezes are common through most of the year. Precipitation varies
from 15 inches along the coastal plain to over 30 inches in the mountain areas.

e Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on a Representative
Concentration Pathway (RCP) 8.5 high emissions scenarios.®

e Sundowner winds tend to increase in frequency across the Santa Ynez Mountain range in Santa
Barbara County during the late spring and early summer months. Santa Ana winds periodically
impact a much larger portion of this zone, particularly the Santa Monica Mountain range from
October to May. These winds can result in periods of extreme fire weather if they occur
coincident with dry fuels.

e Vegetation in the region consists primarily of grasses, coastal chaparral, and isolated timber.

e Wildfires in this region, though infrequent, can result in significant safety and financial
consequences.

e Fire Climate Zone 2 is between mountain ranges from Santa Clarita, San Fernando, and San
Gabriel Valleys and east to the Inland Empire.

e Sea breeze influences generally moderate summer heat in all portions of Zone 2, but on summer
days when the sea breeze is weaker, temperatures often exceed 100 degrees. Winters are
generally mild in this zone with daytime temperatures typically averaging around 60-70 degrees.
Precipitation in this region ranges from 15-20 inches with locally higher amounts on the coastal
slopes.

e Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on RCP 8.5 high
emissions scenarios.

e Moderate sea breezes are common in the western part of the zone, while Santa Ana winds are
common on the mountain passes of the Angeles and San Bernardino National Forest, the Inland
Empire, and the San Fernando and Santa Clarita Valleys.

e Vegetation in the region consists primary of grasses, coastal chaparral, and isolated timber.

35 pierce, D. W., J. F. Kalansky, and D. R. Cayan, (Scripps Institution of Oceanography). 2018. Climate, Drought, and
Sea Level Rise Scenarios for the Fourth California Climate Assessment. California’s Fourth Climate Change
Assessment, California Energy Commission. Publication Number: CNRA-CEC-2018-006.
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Wildfires in this region are generally driven by dry fuels during the summer and Santa Ana wind
driven fires in the fall, or winter, if precipitation is scarce. Wind driven fires in this region can
consume vegetation over a large area in a short period of time with the potential for significant
safety and financial consequences.

Fire Climate Zone 3 is comprised of the complex topography (e.g., steep mountains and passes)
of the Angeles and Los Padres National Forests north of the Santa Clarita, San Fernando, and San
Gabriel Valleys terminating at the Cajon Pass.

Temperatures in this zone vary drastically daily and seasonally due to both the elevation and
seasonal solar angle across the east-west mountain range. Between 4,500- and 7,000-foot
elevation, average highs can range from the 80s to low 90s in the summer and are generally in
the 40s to low 50s in the winter. Average precipitation is between 15 to 30 inches and up to 45
inches at higher elevations along the windward slopes

Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on RCP 8.5 high
emissions scenarios.

Storm systems in the winter produce a mixture of rain and snow with snow common at higher
elevations. Breezy conditions are common in this area. Santa Ana conditions and winter storms
can each bring wind gusts in excess of 70 mph.

Vegetation in this region is a mixture of grassland, chaparral, and small amounts of desert
sagebrush.

Fuel driven wildfires in this region are common in the summer months. A small percentage of
fires in this location have been induced by lightning in the late summer. When wind driven fires
occur in this region, they usually occur in the fall and are difficult to suppress given the complex
topography.

Fire Climate Zone 4 is comprised of the complex topography (e.g., steep mountains and passes)
of the San Bernardino and San Jacinto Mountains and the adjacent desert areas east of the
Cajon Pass.

Temperatures vary considerably across this zone both daily and seasonally due to the elevation.
Highs are generally in the 80-90s in the summer and 40-50s in the winter. Strong winter storm
systems often produce rain and snow at higher elevations. Average precipitation is between 15
to 30 inches and up to 45 inches at higher elevations along the windward slopes.

Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on RCP 8.5 high
emissions scenarios.

Breezy wind conditions are common in this area with some of the strongest and most frequent
winds occurring in the Banning Pass. During times of strong onshore flow and during Santa Ana
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wind conditions, gusts can exceed 60 mph.

Vegetation in this zone include a wide variety of desert sagebrush, timber, coastal chapparal,
and grasslands.

Wildfires in the region are primarily fuel driven and occur during the summer months. A small
percentage of fires in this location are induced by lightning in the late summer. When wind
driven fires occur in this region, they usually occur in the fall.

Fire Climate Zone 5 is located east of the Banning pass. It is primarily comprised of flat desert
land with few major geographic features.

Summer high temperatures in this region are generally in the 100-110 range but can exceed 115
degrees. Winter temperatures average in the 60s. This zone is dry and typically only receives 5
to 10 inches of precipitation a year, with a significant portion of the annual precipitation
occurring during the summer monsoons.

Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on RCP 8.5 high
emissions scenarios.

This area is subject to mild to moderate Santa Ana winds, though much of the geostrophic
energy is dispersed over the broad plains. The strongest winds in this region occur along the
Colorado River and near the Banning Pass.

Vegetation in this zone is comprised of sparse desert sagebrush.

Although this area experiences hot, dry, and sometimes windy conditions during the summer
months, large fires in this region are infrequent given the sparsity of vegetation. Wildfires that
do occur in this region generally occur along major transportation corridors during the summer
months due to hot and dry conditions, as well as dry lightning during monsoons.

Fire Climate Zone 6 is in the flat, high desert plain, including the base of the north slopes of the
Angeles and San Bernardino Forests east of Tehachapi.

Summer high temperatures in the region regularly reach 100 and occasionally exceed 110
degrees. Winter high temperatures typical range from the mid-50s to around 60 degrees. This
region is a major rain shadow and averages only 5 to 10 inches of precipitation a year, with
higher amounts along the Antelope Valley. Light snow can occur in some instances in this area.

Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on RCP 8.5 high
emissions scenarios.

This region is extremely windy, with southwest to northwest winds of 15-30 mph during the
afternoon and evenings in the spring and summer. During pacific storms, during the late fall,
winter, and early spring, wind gusts can easily exceed 60 mph.

Vegetation in this region is mostly desert sagebrush with grassland, chaparral and timber along
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the foothills.

Wildfires in this region are wind driven and relatively small (e.g., 100-300 acres), though larger
fires are frequent in the foothills around Antelope Valley.

Fire Climate Zone 7 is in the eastern high desert region along the California-Nevada border. This
area includes the Mojave Preserve and the Mesquite Wilderness Area and is comprised of large,
broad valleys with mountains at the higher elevation.

Temperatures in this area are generally 100-110 degrees but can occasionally exceed 115.
Winter temperatures are in mostly in the 60s. This region is dry (less than 10 inches) but is
impacted by monsoonal conditions with summer thunderstorms and occasional light snow in
the winter.

Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on RCP 8.5 high
emissions scenarios.

This is a windy region, though the broad plains tend to dissipate the geostrophic energy
associated with winter and spring wind conditions.

Vegetation in this region is primarily desert sagebrush with small patches of grassland and
isolated timber at higher elevations.

Wildfires in this region occur primarily in the summer due to persistent hot and dry conditions.
Fires ignited by dry lighting related to monsoonal activities can be common in the area, though
these fires tend to be contained to local areas due to the lack of widespread vegetation.

Fire Climate Zone 8 is comprised of broad flat desert regions, such as Death Valley, which is
below sea level, as well as the Panamint Range with elevations exceeding ten thousand feet.

Temperatures are generally in the 105-115 range, but can exceed 120 in Death Valley, Winter
temperatures are mostly in the 60-70 range. Though the region is dry (less than 10 inches
annually), it can become humid during summer monsoonal conditions. Precipitation is slightly
higher along the Panamint Range and some snow can occur in this area in the winter along the
higher peaks.

Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in summer fuel moisture by the 2050s based on RCP 8.5 high
emissions scenarios.

This region is extremely windy throughout the year, with the strongest winds in the winter and
spring.
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Desert sagebrush is the most common vegetation in the region, with scattered timber at higher
elevations.

Wildfires in this region occur primarily in the summary due to the prevailing hot and dry
conditions. Fires ignited by dry lighting related to monsoonal activities can be quite common in
the area. Although fire weather conditions are quite common in this region, due to the lack of
vegetation wildfire tend to be infrequent.

Fire Climate Zone 9 consists of the Eastern Sierras to the east and the White Mountains to the
east with the Owens Valley oriented north-south in between.

Annual average temperatures in this region can range from 30-40s in the mountain slopes to 70-
80s in the valley regions. Summertime high temperatures average around 100 degrees in the
Owens Valley. Most of the region is in a rain shadow and therefore generally dry, though the
northwest portion of the region can receive 30-50” of precipitation, mostly in the form of snow.

Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in fuel moisture by the 2050s based on RCP 8.5 high emissions
scenarios.

This region can experience strong westerly down sloping winds, along the eastern slopes of the
Sierras, which can reach into the Owens Valley. Typical winds are strong southerly winds during
the day and light northly winds at night. During the winter, strong northerly “Mono” winds can
occur.

This zone contains a desert sagebrush with areas of mixed timber and interspersed grasslands.

Wildfires in this region can occur at any time of the year but are most frequent during the
summer and fall. Large fires are infrequent, but most fires are wind driven and confined to the
valley areas where sagebrush is more prevalent.

Fire Climate Zone 10 is comprised of complex terrain, including the Sierra and Sequoia National
Forests.

Summer high temperatures range from the mid-70s to low 90s, with milder temperatures at
higher elevations. Winter high temperatures can vary from the 30s at higher elevations to 60s in
the southern valleys. Precipitation averages from 25-50 inches for a large portion of the
northern part of the region where terrain is most complex. The southern portion of the region
receives much less precipitation, ranging from 10-25 inches.
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e Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in fuel moisture by the 2050s based on RCP 8.5 high emissions
scenarios.

e This is a windy area with southerly winds ranging from 15-25 mph during most afternoons in the
summer. Winds can be much stronger from the west and northwest associated with storm
systems the later fall, winter, and early spring.

e Vegetation in this region is mostly timber with some areas of mixed chapparal grassland and
interspersed desert sage.

e Most of the wildfires in this region occurs during the summer months. Fuel driven fires are most
frequent, but occasional, wind driven fires can occur in the far southern portion near Lake
Isabella. This region experiences lighting ignitions more often than any other region in SCE’s
service territory.

e Fire Climate Zone 11 is comprised on the San Joaquin Valley inclusive of the agricultural
communities. The eastern portion of this zone include the western foothills of the Sierra
Mountain range.

e This region is often hot and dry in the summer with daily highs in the 90s to 100s. Winter
temperatures vary from 40s-50s in the higher elevations and 50-60s in the San Joaquin Valley.
The zone receives 5-10 inches of precipitation in the western portion of the zone while the
eastern slopes receive and average of 20-25 inches.

e Change in average summer temperatures for this region are projected to increase by 3-5
degrees and a slight decrease in fuel moisture by the 2050s based on RCP 8.5 high emissions
scenarios.

e This is one of the least windy portions of SCE’s service territory with southwest to northwest
winds reaching 5-15 mph most days in the summer.

e The dominant vegetation in this region is agricultural land, with grassland, chapparal and mixed
timber on the eastern slopes.

o Wildfires in this region are primarily fuel driven and mainly occur along the eastern slopes of the
Sierra foothills.

Figure SCE 5-03 below shows the vegetative coverage (raster or polygon) across SCE’s service territory.
The source data for this map is publicly available from the North American Wildland Fuels Database and
the spatial data can be downloaded at https://fuels.mtri.org/map. Further, SCE provides tabulated
statistics of the vegetative coverage across its service territory in Table 5-3 below.
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Figure SCE 5-03 - Vegetative Coverage across SCE’s Service Territory3®
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36 Data as of 11/10/2022 and data source is from North American Wildland Fuels Database. Michigan Tech

Research Institute, United States Forest Service, and University of Washington. https://fuels.mtri.org/map
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Table 5-3 - Existing Vegetation Types in the SCE Service Territory3’

Vegetation Type Acres Percentage of
Service Territory
Creosote Bush Desert Scrub 6,249,404.31 18.69%
Sparse Vegetation 6,161,530.43 18.43%
Desert Scrub 4,471,176.06 13.37%
Bare Ground 2,579,281.66 7.71%
Chaparral 1,689,368.73 5.05%
Road 1,396,404.65 4.18%
Agriculture 1,241,608.87 3.71%
Grassland 1,131,963.50 3.39%
Western Herbaceous Wetland 918,398.04 2.75%
Big Sagebrush Shrubland and Steppe 789,642.36 2.36%
Introduced Annual Grassland 682,499.64 2.04%
Western Oak Woodland and Savanna 675,722.80 2.02%
Pinyon-Juniper Woodland 557,240.62 1.67%
Urban 515,845.62 1.54%
Conifer-Oak Forest and Woodland 468,209.30 1.40%
Salt Desert Scrub 451,061.27 1.35%

37 Data as of 11/10/2022 and data source is from North American Wildland Fuels Database. Michigan Tech
Research Institute, United States Forest Service, and University of Washington. https://fuels.mtri.org/map
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Vegetation Type Acres Percentage of
Service Territory

Ponderosa Pine Forest, Woodland and 426,642.37 1.28%
Savanna
California Mixed Evergreen Forest and 426,139.62 1.27%
Woodland
Douglas-fir-Grand Fir-White Fir Forest and 385,593.53 1.15%
Woodland
Red Fir Forest and Woodland 359,842.73 1.08%
Douglas-fir-Ponderosa Pine-Lodgepole Pine 358,598.82 1.07%
Forest and Woodland
Pacific Coastal Scrub 305,700.20 0.91%
Low Sagebrush Shrubland and Steppe 251,406.54 0.75%
Subalpine Woodland and Parkland 175,277.86 0.52%
Water 148,975.90 0.45%
Alpine Dwarf-Shrubland, Fell-field and 145,743.68 0.44%
Meadow
Lodgepole Pine Forest and Woodland 130,419.54 0.39%
Mountain Mahogany Woodland and 84,634.48 0.25%
Shrubland
Introduced Annual and Biennial Forbland 75,029.51 0.22%
Park 44,754.20 0.13%
Aspen Forest, Woodland, and Parkland 41,762.06 0.12%
Limber Pine Woodland 31,111.78 0.09%
Greasewood Shrubland 23,020.42 0.07%
Introduced Riparian Vegetation 11,090.47 0.03%
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Vegetation Type Acres Percentage of
Service Territory
Aspen-Mixed Conifer Forest and Woodland 6,939.70 0.02%
Dry Tundra 5,889.99 0.02%
Mountain Hemlock Forest and Woodland 5,755.78 0.02%
Introduced Perennial Grassland and Forbland 4,533.04 0.01%
Glacier 3,971.28 0.01%
Mine 2,814.16 0.01%
Pacific Coastal Marsh 1,303.01 0.00%
Blackbrush Shrubland 908.38 0.00%
Juniper Woodland and Savanna 434.81 0.00%
Deciduous Shrubland 38.47 0.00%
Mesquite Woodland and Scrub 12.70 0.00%
Redwood Forest and Woodland 1.17 0.00%
Total 33,437,704.06 100.00%

5.3.2 Catastrophic Wildfire History

The electrical corporation must provide a brief narrative summarizing its wildfire history for the past 20
years (2002-2022) as recorded by the electrical corporation, CAL FIRE, or another authoritative sources.
For this section, wildfire history must be limited to electrical corporation ignited catastrophic fires (i.e.,
fires that caused at least one death, damaged over 500 structures, or burned over 5,000 acres). This
includes catastrophic wildfire ignitions reported to the CPUC that may be attributable to facilities or
equipment owned by the electrical corporation and where the cause of the ignition is still under
investigation.3® Electrical corporations must clearly denote those ignitions as still under investigation. In

38 CPUC emergency reporting instructions: https://www.cpuc.ca.gov/regulatory-services/safety/emergency-
reporting.
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addition, the electrical corporation must provide catastrophic wildfire statistics in tabular form, including
the following key metrics:

e [gnition date

e Fire name

e Official cause (if known)

e Size (acres)

o Number of fatalities

e Number of structures damaged

e Estimated financial loss (U.S. dollars)

Table 5-4 provides an example of the content and level of detail required for the tabulated historical
catastrophic utility-related wildfire statistics.> The electrical corporation must provide an authoritative
government source (e.g., CPUC, CAL FIRE, U.S. Forest Service, or local fire authority) for its reporting of
wildfire history data and loss/damage estimates, to the extent this information is available.

SCE provides the requested information in Table 5-4 below. For purposes of this table, SCE has listed
wildfires which meet the definition of “catastrophic” as provided by Energy Safety, and where an
investigating agency opined that SCE utility infrastructure was the likely cause or SCE reported to the
CPUC as potentially involving utility infrastructure but where the cause is still under investigation. For
those listed which are still under investigation, an official cause has not been provided. The information
provided below should not be construed as an admission of any wrongdoing or liability by SCE. SCE
further notes that the damages metrics provided may be tracked by other agencies and thus, SCE does
not guarantee the accuracy of such information. Additionally, in many instances the cause of wildfires
are still under investigation and even where an Authority Having Jurisdiction (AHJ) has issued a report on
the cause, SCE may dispute the conclusions of such report.

39 Annual information included in this section must align with Table 2 of the QDR.
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Table 5-4 - Catastrophic Electrical Corporation Wildfires

Ignition Fire Name® | Official Cause*' | Fire Size # of # of Financial
Date? (Acres)*® | Fatalities* Structures Loss
Destroyed (US$)*?
and
Damaged*’
10/20/2007 | RANCH USFS opined > 58,000 0 9 Structures Data not
fire caused by Damaged or available
SCE equipment Destroyed
11/14/2008 | SAYRE USFS opined 11,262 0 604 Data not
fire caused by Structures available
SCE equipment Destroyed /
147
Structures
Damaged
02/06/2015 | ROUND CAL FIRE 7,000 0 43 Structures Data not
opined fire Destroyed /5 | available
caused by SCE Structures
equipment Damaged
08/18/2016 | REY USFS opined 32,606 0 5 Structures Data not
fire caused by Destroyed available
SCE equipment
12/04/2017 | THOMAS/ CAL FIRE & 281,893 2 1,060 Data not
KOENIGSTEIN | VCFD opined Structures available
that fires Destroyed /
caused by SCE 274
equipment Structures
Damaged
12/05/2017 | CREEK USFS opined 15,619 0 123 Data not
that fire caused Structures available
by LADWP Destroyed /
equipment 81 Structures
Damaged
12/05/2017 | RYE CAL FIRE 6,049 0 6 Structures Data not
opined fire Destroyed /3 | available
caused by SCE Structures
equipment Damaged

40 Wwildfire history data is derived from various sources including SCE incident reports and related communications,

CAL FIRE (https://www.fire.ca.gov/stats-events/), and U.S Forest Service (https://nap.nwcg.gov/NAP/).

41 Where an Official Cause is stated, the source of the Official Cause was obtained from the identified agency’s Fire
Investigation Cause and Origin Report.

42 In some instances, an agency may provide data related to one component of financial loss such as costs
associated with suppression efforts, however, SCE is not aware of an authoritative government source that
provides all-inclusive data regarding financial loss.
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Ignition Fire Name® | Official Cause*' | Fire Size # of # of Financial
Date? (Acres)*® | Fatalities* Structures Loss
Destroyed (US$)*?
and
Damaged*’

11/08/2018 | WOOLSEY CAL FIRE 96,949 3 1,643 Data not
opined fire Structures available
caused by SCE Destroyed /
equipment and 364
unidentified Structures
communication Damaged
line

10/10/2019 | SADDLE RIDGE | Los Angeles 8,799 1 24 Structures | Data not
City Fire Dept Destroyed / available
opined that the 91 Structures
cause of the Damaged
fire is
undetermined

09/06/2020 | BOBCAT No official 115,997 0 169 Data not
cause. Under Structures available
investigation Destroyed /

47 Structures
Damaged

10/26/2020 | SILVERADO No official 12,466 0 5 Structures Data not
cause. Under Destroyed / available
investigation 11 Structures

Damaged

09/05/2022 | FAIRVIEW No official 28,307 2 36 Structures | Data not
cause. Under Destroyed / 8 | available
investigation Structures

Damaged

SCE identifies the following wildfires which meet the definition of “catastrophic” over the past 20 years

wherein SCE, CAL FIRE, or another authoritative source opined that the fire was likely ignited by

electrical equipment, or the cause of the fire is still under investigation. The information provided below

should not be construed as an admission of any wrongdoing or liability by SCE.

i The Ranch Fire ignited on 10/20/2007 wherein the United States Department of Agriculture
(USDA) United States Forest Services (USFS) opined that during extreme Santa Ana Wind
conditions, a preform attached to a bell-type insulator on a distribution circuit broke, causing

the insulator to pull away from the steel tower and suspending it while still attached to the tap

line. The winds caused the conductor to swing back and forth allowing the bell insulator to make

contact with a section of the tower and ignited the fire.
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viii
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The Sayre Fire ignited on 11/14/2008 wherein the USDA (USFS) opined that phase-to-phase
conductor contact during windy conditions ignited the fire. However, SCE disputed this opinion
insofar as human activity, including the possibility of an intentionally lit fire, could not be ruled
out as a cause of the ignition.

The Round Fire ignited on 2/6/2015 wherein CAL FIRE opined that a decayed tree fell into an
overhead line and ignited the fire.

The Rey Fire ignited on 8/18/2016 wherein the USDA (USFS) opined that a large portion of an
oak tree split and landed on underbuilt communication lines which pulled down the poles
causing an electric line to separate and ignited the fire.

The Thomas Fire/Koenigstein Fire ignited on 12/4/2017 wherein CAL FIRE and Ventura County
Fire Department opined that the Thomas Fire ignited from phase-to-phase conductor contact in
a wind event and the Koenigstein Fire ignited from downed energized conductor during the
same wind event. These fires are still under investigation by SCE and in active litigation.

The Rye Fire ignited on 12/5/2017 wherein CAL FIRE opined that a strand-vise device which
connected a transmission down-guy to the guy anchor failed, causing the guy wire to whip
through the air and make contact with a jumper on an underbuilt distribution circuit and ignited
the fire.

The Creek Fire ignited on 12/5/2017 wherein the USDA (USFS) opined that powerlines on an
LADWP-owned transmission circuit ignited the fire. This fire is still under investigation by SCE
and in active litigation.

The Woolsey Fire ignited on 11/8/2018 wherein CAL FIRE opined that a slack transmission
down-guy made contact in high winds with a jumper on an underbuilt distribution circuit
energizing distribution guy wires and energizing SCE and unidentified communications lines
resulting in two ignition sites. This fire is still under investigation by SCE and in active litigation.

The Saddle Ridge Fire ignited on 10/10/2019 wherein Los Angeles City Fire Department opined
that the cause of the fire was undetermined. This fire is still under investigation by SCE and in
active litigation.

The Bobcat Fire ignited on 9/6/2020 wherein the cause is still under investigation by SCE and
the USDA (USFS).

The Silverado Fire ignited on 10/26/2020 wherein the cause is still under investigation by SCE
and the Orange County Fire Authority.

The Fairview Fire ignited on 9/5/2022 wherein the cause of the fire is still under investigation by
SCE and CAL FIRE.

[Related Requirement from Section 10]:

In addition to the above potential sources of lessons learned, the electric corporation must detail lessons
learned from any and each catastrophic wildfire ignited by its facilities or equipment in the past 20 years,
as listed in Section 5.3.2. The electric corporation must also detail specific mitigation measures
implemented as a result of these lessons learned and demonstrate how the mitigation measures are
being integrated into the electric corporation’s wildfire mitigation strategy.
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As discussed in Section 11, SCE has a formal process to investigate ignitions of all sizes (catastrophic and
non-catastrophic) and SCE uses this process to evaluate risk events. This can lead to changes to SCE’s
inspection practices, vegetation management practices, modifications to SCE’s engineering standards, or
the introduction of new mitigation strategies. Section 11 provides further detail on SCE’s risk event
evaluation process and how that effort can translate into these changes.

In terms of lessons learned and resulting mitigations from these evaluations, SCE provides a few
examples below. For example, SCE had seen an increase in ignitions associated with secondary
conductors, and as a result, SCE modified its inspection form with new questions to capture and
remediate these issues. In another example, a small fire (<1 acre) occurred in 2019 associated with SCE
equipment, due to degradation occurring at the top of a crossarm. In response to this evaluation, SCE
began inspecting transmission and distribution structures both from the ground and aerially, to develop
a 360-degree inspection of the structure. This has served as the basis for SCE’s asset inspection
programs which are detailed in Section 8.

Several wildfires are still under investigation. There are some for which SCE filed an Electrical Safety
Incident Report in an abundance of caution, even though SCE affirmatively disputes that its equipment
was associated with ignition based on current information. Once these ongoing investigations are
complete SCE will evaluate opportunities to incorporate any lessons learned into its construction and
maintenance practices or future mitigation strategies. Separately, SCE is in the process of implementing
system enhancements to strengthen SCE’s electric system, support community engagement activities,
and make investments in safety studies, pursuant to an agreement between SCE and the CPUC’s Safety
Enforcement Division, as adopted by the CPUC in Resolution SED-5 and SED-5A.*® Further information
can be found through the CPUC’s website.*

The electrical corporation must also provide a map or set of maps illustrating the catastrophic wildfires.
One representative map must appear in the main body of the WMP, with supplemental or detailed maps
provided in Appendix C as needed. The maps must include the following:

e Fire perimeters
e legend and text labeling each fire perimeter
e County lines

Figure 5-1 below maps the catastrophic wildfires identified in Table 5-4 above. An additional 12 maps
reflecting individual catastrophic wildfire are provided in Appendix C: Additional Maps.

43 RESOLUTION SED-5 APPROVING ADMINISTRATIVE CONSENT ORDER AND AGREEMENT OF THE SAFETY AND
ENFORCEMENT DIVISION AND SOUTHERN CALIFORNIA EDISON COMPANY (U338-E) REGARDING THE 2017/2018
SOUTHERN CALIFORNIA FIRES PURSUANT TO RESOLUTION M-4846.

44 https://www.cpuc.ca.gov/regulatory-services/enforcement-and-citations
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Figure 5-1 - Catastrophic Wildfire History Map %
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4 Map as of 1/5/2023 and data source is from CalFire Fire and Resource Assessment Program (FRAP) GIS Database.
https://frap.fire.ca.gov/mapping/gis-data/
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5.3.3 High Fire Threat Districts

The electrical corporation must provide a brief narrative identifying the CPUC-defined HFTD across its
territory. The electrical corporation must also provide a map of its service territory overlaid with the
HFTD. The map must be accompanied by tabulated statistics on the CPUC- defined HFTD including the
following minimum information:

e Total area of the electrical corporation’s service territory in the HFTD (sq. mi.)

e The electrical corporation’s service territory in the HFTD as a percentage of its total service
territory (%)

For the HFTD map, the HFTD layer(s) (raster or polygon) must cover the electrical corporation’s service
territory and the HFTD layer must match the latest boundaries as published by the CPUC. Table 5-5
provides an example of the content and level of detail required.

SCE’s High Fire Risk Areas generally follow the historical wildfire patterns described in the previous
section. Approximately one third of SCE’s service territory is comprised of areas designated as either
elevated or extreme by the Commission’s High Fire Threat District (HFTD). In response to 2007 wildfires,
the Commission adopted Decisions (D) 12-01-032 and D.14-01-010 in Rulemaking 08-11-005 to develop
statewide fire hazard maps that depict the locations with environmental conditions in which there is
potential for the ignition and spread of utility involved ignition events. These HFTD maps identify
locations for enhanced mitigation activities such as inspections and vegetation management adopted in
Decision 17-12-024. Decision 15-05-006 modified the HFTD boundaries within SCE’s service territory to
include areas that were not previously designated.

Figure SCE 5-04 below shows HFTD (raster or polygon) in SCE’s service area. The source data for this
map is publicly available from the CPUC website, and the spatial data can be downloaded at
https://www.cpuc.ca.gov/industries-and-topics/wildfires/fire-threat-maps-and-fire-safety-rulemaking.
Further, SCE provides HFTD statistics for its service area in Table 5-5 below.
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Figure SCE 5-05 - HFTD For SCE Territory*®
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46 Map as of 11/3/22 and data source is from CPUC's Fire Threat Maps and Fire-Safety Rulemaking

https://www.cpuc.ca.gov/industries-and-topics/wildfires/fire-threat-maps-and-fire-safety-rulemaking
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Table 5-5 - CPUC’s HFTD Statistics*’

High Fire Threat District Total Area of Individual % of Total Service Territory
District (sq. mi.)
Non-HFTD 38,065 73%
Tier 2 9,544 18%
Tier 3 4,662 9%
Total 52,270 100%

5.3.4 Climate Change
It is critical for the electrical corporation to understand general climate conditions and how climate change

impacts the frequency and the intensity of extreme weather events and the vegetation that fuels fires.

t*® wildfire events continue to grow due to a range of changing climatic conditions that

The risk of significan
foster the initiation, spread, and intensity of wildfires. These developments, in turn, have the potential to
increase associated wildfire consequences (e.g., average acres burned, facilities impacted). Extreme multi-
year droughts (i.e., increased temperatures and decreased precipitation) continue to lead to increases in
dead vegetation, while increases in the frequency and/or magnitude of wind events can compound any
resulting fires. Projections by Westerling (2018) point to a future defined by intensifying and, at times,

expanding areas of elevated wildfire risk, strongly driven by changes to underlying climate conditions.

5.3.4.1 General Climate Conditions
The electrical corporation must provide an overview of the general weather conditions and climate across

its service territory in the past 30- to 40-year period.* The narrative must include, at a minimum, the
following:

e Average temperatures throughout the year
e Extreme temperatures that may occur and when and where they may occur
e Precipitation throughout the year

The electrical corporation must also provide a graph of the average precipitation and maximum and
minimum temperatures for each distinct climatic region of its service territory. At a minimum, it must
provide one graph in the main body of the report. Figure 5-2 provides an example of the climate/weather
graph.

47 Data as of 12/14/22.

“8 |n its 2022 Risk Assessment and Mitigation Phase (RAMP) filing, SCE defines “significant” fires as: Significant Fires
are simulated fires that, at 8 hours after ignition, burned more than 10,000 acres or had at least one fatality or had
at least 50 structures impacted.

4% Annual information included in this section must align with Table 4 of the QDR.
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Yearly average maximum and minimum temperatures peak in August with minimum values occurring in
December and January for all fire climate zones. Average maximum temperatures in the summer range
from near 100 in the deserts to around 80 near the coast. Annual precipitation amounts are greatest in the
mountains with most of the annual precipitation occurring between November and April. Seasonal drought
conditions occur during the summer months, but monsoon moisture in July and August can provide some
relief in the mountains and deserts most years.

Below is the analysis on the Annual Mean Climatology (Temperature and Precipitation) for the 11 Fire
Climate Zones (FCZ).

Average maximum temperatures for this zone peak in the low 80s in August while dropping to near 60
degrees in December and January. Average minimum temperatures range from the upper 40s in the winter
to the lower 60s in the summer. Precipitation is highest from December through March with only trace
amounts occurring during the summer.

Average maximum temperatures for this zone peak in the lower 90s in August while dropping to the lower
60s in December and January. Average minimum temperatures range from the upper 40s in the winter to

the upper 60s in summer. Precipitation is highest from December through March with only trace amounts
occurring during the summer.

Average maximum temperatures for this zone peak in the lower 80s in August while dropping to near 50 in
December and January. Average minimum temperatures range from near 40 in the winter to the mid-60s
in summer. Precipitation is highest from December through March with only trace amounts occurring
during the summer.

Average maximum temperatures for this zone peak in the lower 80s in August while dropping to the upper
40s in December and January. Average minimum temperatures range from the upper 30s in the winter to
the mid-60s in summer. Precipitation is highest from December through March with minimal amounts
occurring in the summer.

Average maximum temperatures for this zone peak around 100 in July and August while dropping to near
60 in December and January. Average minimum temperatures range from the mid-40s in the winter to the
upper 70s in summer. Precipitation amounts are low throughout the year but are highest from December
through February.

Average maximum temperatures for this zone peak in the mid-90s in July and August while dropping to the
mid-50s in December and January. Average minimum temperatures range from near 40 in the winter to
near 70 in summer. Precipitation amounts are low throughout the year but are highest from December
through March.
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Average maximum temperatures for this zone peak in the upper 90s in July and August while dropping to
the mid-50s in December and January. Average minimum temperatures range from near 40 in the winter
to the mid-70s in summer. Precipitation amounts are low throughout the year but are highest from
December through February.

Average maximum temperatures for this zone peak in the mid-90s in July and August while dropping to the
low 50s in December and January. Average minimum temperatures range from near 40 in the winter to the
low 70s in summer. Precipitation amounts are low throughout the year but are highest in January and
February.

Average maximum temperatures for this zone peak in the upper 70s in July and August while dropping to

the upper 40s in December and January. Average minimum temperatures range from the upper 20s in the
winter to near 60 in summer. Precipitation is highest from November through March with lower amounts

occurring during the summer.

Average maximum temperatures for this zone peak in the mid-70s in July and August while dropping to the
near 40 in December and January. Average minimum temperatures range from near 30 in the winter to
near 60 in summer. Precipitation is highest from November through March with lower amounts occurring
during the summer.

Average maximum temperatures for this zone peak in the upper 90s in July and August while dropping to
the upper 50s in December and January. Average minimum temperatures range from the mid-40s in the
winter to the upper 60s in summer. Precipitation is highest from December through March with lower
amounts occurring during the summer.

SCE provides graphs of temperature and precipitation for these 11 fire climate zones. Figure 5-2 provides
the temperature and precipitation from 1980 to 2021 for fire climate zone 1. Figures for the remaining 10
fire climate zones are provided in Appendix F: Supplemental Information. Data source is from SCE’s 40-year
internal dataset which was generated by third party vendor, Atmospheric Data Solutions (ADS) by
downscaling the Climate Forecast System Reanalysis (CFSR) data which comes from the National Center for
Atmospheric Research (NCAR).
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Figure 5-2 - Annual Mean Climatology for SCE Service Territory (Fire Climate 1-Coast)*°
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5.3.4.2 Climate Change Phenomena and Trends

The electrical corporation must provide a brief discussion of the local impacts of anticipated climate change
phenomena and trends across its service territory. In addition, the electrical corporation must provide
graphs/charts illustrating:

e Mean annual temperature (Figure 5-3)
e Mean annual precipitation (Figure 5-4)
e Projected changes in minimum and maximum daily temperatures (Figure 5-5)

The electrical corporation must also indicate the increase in extreme fire danger days (historic 95th-
percentile conditions) due to climate change, considering (at a minimum) the combination of warmer
temperatures, drier vegetation, and changes in high-wind events (e.g., Santa Ana winds, Diablo winds,
Sundowners) for both winter/spring and summer/fall periods throughout the electrical corporation service
territory. Figure 5-6 provides an example of the required information on projections of extreme fire dangers.

The electrical corporation must cite all source(s) used to write and illustrate this section.

Mean annual temperatures since 1980 have been steadily increasing across the SCE service area since the
early to mid-1990s, while mean annual precipitation has slowly decreased over the last four decades. In
addition, there have been periods of severe drought across portions of the SCE service territory since 2000.
Data source is from SCE’s 40-year internal dataset which was generated by third party vendor, Atmospheric
Data Solutions (ADS), by downscaling the Climate Forecast System Reanalysis (CFSR) data from the National

50 Figure as of 10/26/2022 and data source is from https://psl.noaa.gov/data/gridded/data.narr.html.
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Center for Atmospheric Research (NCAR). The data was downscaled to a 2-km horizontal resolution at an
hourly temporal resolution going back to 1980.

Figure 5-3 below shows annual temperature and Figure 5-4 below shows annual precipitation for SCE’s
service area.
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Figure 5-3 - Mean Annual Temperature for SCE Service Territory, 1980s—-2021>"
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51 Figure as of 11/15/2022 and data source is from https://psl.noaa.gov/data/gridded/data.narr.html.
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Figure 5-4 - Mean Annual Precipitation for SCE Service Territory, 1980s—2021%
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52 Figure as of 11/15/2022 and data source is from https://psl.noaa.gov/data/gridded/data.narr.html.
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Figure 5-5 presents average daily maximum and minimum temperature values observed and projected for
fire climate zone 1 using data from California’s 4™ Climate Change Assessment. An additional 10 figures
reflecting this information are provided in Appendix F: Supplemental Information. These daily average
maximum and minimum values are calculated as 365-day rolling averages. Fire Climate Zones are defined

as regions in which SCE observes similar climatic conditions related to fire weather conditions.

Figure 5-5 - Projected Change in Maximum Temperature (Daytime Highs) and Minimum
Temperature (Nighttime lows) Through 2100 for the Service Territory (FCZ 1 — Coast)*?
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Below is analysis on the maximum and minimum for the 11 Fire Climate Zones (FCZ).

Fire Climate Zones 1 (Coast) and 2 (Inland Valleys)

Observed maximum temperatures change little through the observed period while an upward trend is
noticeable among the minimum temperature observations. Both maximum and minimum temperatures

are projected to trend upward across this zone through the end of the century.

Fire Climate Zones 3 (Western Mountains), 4 (Eastern Mountains), 5 (Eastern Mountains), 6 (Upper Desert),
and 8 (Northern Desert)

Observed maximum temperatures change little through the observed period while a slight upward trend is

53 Figure as of 11/4/2022 and data source is from Cal-Adapt https://cal-adapt.org/
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noticeable among the minimum temperature observations. Both maximum and minimum temperatures
are projected to trend upward across this zone through the end of the century.

Fire Climate Zone 9 (Inyo)

Observed maximum temperatures show a slight upward trend through the observed period while little
change was noted among the minimum temperature observations. Both maximum and minimum
temperatures are projected to trend upward across this zone through the end of the century.

Fire Climate Zones 7 (Mojave), 10 (Sierra), and 11 (San Joaquin)

Observed maximum and minimum temperatures change little through the observed period, but both are
projected to trend upward across this zone through the end of the century.

Projection of Extreme Fire Dangers

Extreme fire weather day frequency is expected to increase across all SCE counties during most seasons
and fuel moisture is expected to generally decrease. The largest increases in extreme fire weather days are
forecast for Inyo and Mono County during the summer months. Data source is from climatetoolbox.org.>*
below shows the historical and projection of fuel moisture for Fresno County and data for the remaining
fifteen counties are provided in Appendix F: Supplemental Information.

54 Climatetoolbox.org does not allow SCE to apply Fire Climate Zones into the analysis, and therefore SCE has to switch
to using counties.
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Figure 5-6 - Projected Changes in Average Fuel Moisture and Average Number of Days of
Extreme Fire Danger for Winter/Spring and Summer/Fall Periods for SCE
Service Territory Based on Global Climate Model Outputs (Fresno County)*®
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Below is the analysis on the fire moisture and fire danger observations and projects for the 16 counties.

For summer and fall, little or no change has occurred in fuel moisture since the 1990s, nor is it expected to
through 2055. However, the number of fire danger days has increased since the 1990s and will continue to
do so through the middle part of the century. For winter and spring, little or no change has occurred in fuel
moisture since the 1990s, nor is any significant change expected through 2055. However, a slight increase
in the number of fire danger days is projected through mid-century.

For all four seasons, little change is noted in both fuel moisture and the number of fire danger days except
for the spring where a slight increase in fire danger days is expected through mid-century.

For summer and fall, fuel moisture values have changed little since the 1990s and are not expected to
change significantly through the mid-century period. Meanwhile, the number of fire danger days has been
increasing since the 1990s and will continue to increase through 2055. For winter and spring, little or no

55 Figure as of 11/4/2022 and data source is from https://climatetoolbox.org
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change has occurred in both fuel moisture or the number of fire danger days since the 1990s, nor are they
expected to through 2055.

For summer and fall, fuel moisture values have changed little since the 1990s and are not expected to
change significantly through the mid-century period. Meanwhile, the number of fire danger days has been
increasing since the 1990s and will continue to increase through 2055. For winter and spring, little or no
change has occurred in both fuel moisture or the number of fire danger days since the 1990s, nor are they
expected to through 2055.

During the winter, little change in both fuel moisture and fire danger days is noted through the entire time
period. Fuel moisture changes little in the spring but the number of fire danger days increases slightly by
mid-century. In the summer, fuel moisture changes little, but there is a notable increase in the number of
fire danger days through mid-century. In the fall, fuel moisture changes little through the period, and while
the number of fire danger days shows no change from the 1990s to 2025, an increase is expected by the
middle of the century.

For summer and fall, little or no change has occurred in fuel moisture since the 1990s, nor is it expected to
through 2055. However, the number of fire danger days has increased slightly since the 1990s and will
continue to do so through the middle part of the century. For winter and spring, fuel moisture values have
changed little since the 1990s and are not expected to change significantly through the mid-century period.
Meanwhile, the number of fire danger days has been increasing since the 1990s and will continue to
increase through 2055.

While fuel moisture changes little across all four seasons from the 1990s through mid-century, the number
of fire danger days increases through mid-century during the summer and fall, with little change or a very
slight increase during the winter and spring.
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While fuel moisture values during the summer and fall are expected to decrease very slightly through 2055,
the number of fire danger days is expected to increase sharply through this same time period. For winter
and spring, little or no change has occurred in both fuel moisture or the number of fire danger days since
the 1990s, nor are they expected to through 2055.

For summer, little or no change has occurred in both fuel moisture or the number of fire danger days since
the 1990s, nor are they expected to through 2055. For winter, little change in fuel moisture has occurred
since the 1990s, but it is expected to decrease by mid-century. Meanwhile. Little change was noted in the
number of fire danger days from the 1990s to 2055. For spring and fall, fuel moisture changes little through
the period while the number of fire danger days steadily increases through the period.

For all four seasons, fuel moisture values have changed little since the 1990s and are not expected to
change significantly through the mid-century period. Meanwhile, the number of fire danger days has been
increasing since the 1990s and will continue to increase through 2055.

For the summer and winter, little or no change has occurred in fuel moisture since the 1990s, nor is it
expected to through 2055. However, while little change was noted in the number of fire danger days from
the 1990s, a slight increase is expected to occur by 2055. For the spring and fall, fuel moisture changes little
through the period while the number of fire danger days increases slightly through the period.

For the fall and winter, little or no change has occurred in both fuel moisture or the number of fire danger
days since the 1990s, nor are they expected to through 2055. For the spring and summer, fuel moisture
changes little through the period while the number of fire danger days steadily increases through the
period.

While fuel moisture changes little across all four seasons from the 1990s through mid-century, the number
of fire danger days increases during the fall and winter, with little change during the spring and summer.

For summer and fall, little or no change has occurred in fuel moisture since the 1990s, nor is it expected to
through 2055. However, the number of fire danger days has increased slightly since the 1990s and will
continue to do so through the middle part of the century. For winter and spring, little or no change has
occurred in both fuel moisture or the number of fire danger days since the 1990s, nor are they expected to
through 2055.

For summer and fall, fuel moisture has changed little since the 1990s, but is expected to lower through
2055, while the number of fire danger days will steadily increase through the middle part of the century.
For winter and spring, little or no change has occurred in both fuel moisture or the number of fire danger
days since the 1990s, with little change expected through 2055.
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For all four seasons, fuel moisture changes little through the period however, in the fall and the winter, the
number of fire danger days increases through 2055 with little change noted otherwise.

5.3.5 Topography
The electrical corporation must provide an overview and brief description of the various topographic
conditions across its service territory.

SCE’s service territory contains several prominent mountain topographic regions, several of which play a
significant role in spatial patterns of fuel and wind driven wildfires activity.

The Sierra Nevada Mountains run north south through the northern portion of SCE’s service territory. This
mountain range is predominately impacted by winds running parallel to the mountain slopes and is
bounded by the San Joaquin Valley to the west.

East of the Sierra Nevada mountains, the upper high desert regions include Owens Valley, which are
bounded by the White mountains.

Basin and Range topography, including Death Valley and the Mojave Desert, dominate the high desert
regions south of Owens Valley.

Several other mountain ranges traverse SCE’s service territory from east to west. These mountain ranges
are the (from east to west) Santa Ynez Mountains, Santa Monica Mountains, San Gabriel Mountains, and
San Bernardino Mountains. The San Jacinto Mountains taper southeast from the San Bernardino
Mountains, dividing the Colorado Desert from the low desert of the Inland Empire.

The spaces between these mountains form passes such as the Tejon, Acton, Cajon, and Banning Passes,
which are the locations in which Santa Ana wind driven fire events are prominent in SCE’s service territory.

Additionally, some of the coastal mountain ranges, namely the San Ynez and Santa Monica mountains are
features which play a major role in the formation of Sundowner winds. Finally, the Peninsular Ranges which
separate the Inland Empire from the urbanized coastal plain of Los Angeles and Orange Counties. These
mountains are also subject to stronger fuel and wind driven fire events.

Figure SCE 5-06 below shows the illustration of the topography of SCE service territory. The source data for
this map is available through ArcMap, ArcGIS Pro, and ArcGIS Online products in form of a base map.
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%6 Map is as of 12/5/2022 and data source is from ESRI base map (USA Topo Map).
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5.4 Community Values at Risk
In this section of the WMP, the electrical corporation must identify the community values at risk across

its service territory. Sections 5.4.1-5.4.5 provide detailed instructions.>”

5.4.1 Urban, Rural, and Highly Rural Customers
The electrical corporation must provide a brief narrative describing the distribution of urban, rural, and
highly rural areas and customers across its service territory. Refer to Appendix A for definitions.

SCE serves approximately 5.2 million customers, approximately 87% (4.5 million) of which are located in
urban areas; 11.6% (0.6 million) in rural areas, and 0.7% (0.04 million) in highly rural areas. Urbanized areas
include the North Coast (Ventura and Santa Barbara Counties); the Los Angeles Basin, Orange County, and
the Inland Empire (Western San Bernardino and Riverside Counties). Rural and Highly Rural Populations are
dispersed across wide swaths of the High Desert and High Sierras, including parts of Tulare, Kern, Mono,
Inyo, and the Eastern parts of San Bernardino and Riverside Counties.

Figure SCE 5-06 below shows the urban, rural, and highly rural customer distributions (raster or polygon)
across SCE service territory. The source data for this map is publicly available from the United States Census
Bureau and the spatial data can be downloaded at https://www.census.gov/geographies/mapping-
files/time-series/geo/tiger-geodatabase-file.2020.html.

57 Annual information included in these sections must align with Table 7 of the QDR.
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Figure SCE 5-07 - Urban, Rural, and Highly Rural Customer Distributions across SCE Service Territory>®
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8 Map as of 12/8/22 and data source is from 2020 Census Tract (https://www.census.gov/geographies/mapping-
files/time-series/geo/tiger-geodatabase-file.2020.html).
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5.4.2 Wildland-Urban Interfaces
The electrical corporation must provide a brief narrative describing the wildland-urban interfaces (WUIs)
across its service territory. Refer to Appendix A for definitions.

The Wildland Urban Interfaces (WUIs) are areas of urbanized developments adjacent to wildland
vegetation. Since the late 1970s, the spatial patterns of housing development in most of the United States,
and more prominently in Southern California, have largely been characterized by the housing development
in these locations. Roughly one-third of SCE customers reside in WUI locations. The primary locations of the
WUI in SCE’s service territory include the areas adjacent to the urban periphery of the Santa Barbara, Los
Angeles, Orange, San Bernardino, and Riverside counties.

New WUI areas are created as new housing development occurs in, or near, wildland vegetation, or when
wildland grows near vegetation. However, as development continues into the WUI, additional populations
are exposed to potential wildfires.

WUI locations can be classified into two broad categories - WUl interface (WUI) and WUI intermix (WUIXx).
The WUI Interface is characterized by a clear delineation between the built environment and wildland
vegetation. A suburban neighborhood immediately adjacent to wild grasses and shrubs, such as those
located south of the Angeles National Forest is a prime example of the WUI Interface. Conversely, in WUI
intermix locations, there is not a clear delineation between the urbanized (built) and wildland (unbuilt)
environment. WUIx locations are characterized by rural or highly rural structures interspersed with
wildland vegetation. Examples of WUIx locations include the rural communities in the San Bernardino
National Forest.

Table SCE 5-01 provides the total area of SCE service territory and number of customers and circuit miles in
WUIs.>® Further, Figure SCE 5-07 below shows the distribution of WUIs (raster or polygon) and overhead
transmission and distribution circuit miles across SCE service territory. The source data for this map is
publicly available from the University of Wisconsin-Madison (Silvis Lab) and the spatial data can be
downloaded at http://silvis.forest.wisc.edu/data/wui-change-2020/.

Table SCE 5-01 - Number of SCE Customers and Circuit Miles in Wildland Urban Interface (WUI)

Wildland-Urban Interfaces (WUIs) SCE Customers SCE Circuit Miles \
Non-WUIs 3,438,975 54,453
WUIs 1,755,161 27,877
Total 5,194,136 82,330

%9 The metrics provided include all transmission and primary distribution circuits, including overhead and
underground.
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Figure SCE 5-08 - Distribution of Wildland Urban Interface (WUI) across SCE Service Territory®®

[ (a5 Vegas

Henderson

i
Dudhand City

Interface_20221208 mxd

SCE Wildland-Urban Interface (WUI) | = . 6 e,

1in =50 miles

wul [ SCE Territory ol o 128202

File Mame: 5_4_2_Wildland_Urban_interface_20221208.m:

o 2 t/o Version #: 1
Non-WUI —— SCE OH Transmission L o il e e

Geomatics | Gentral Field Services

——— SCE OH Primary Distribution

Seurces: Een mESE_Gamin LsGs, Immas,
Exr Japan. WETI, £&r China (Horg Karg). Eo

,‘
Slioy
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5.4.3 Communities at Risk from Wildfire

In this section of the WMP, an electrical corporation must provide a high-level overview of communities at
risk from wildfire as defined by the electrical corporation (e.g., within the HFTD and HFRA). This includes an
overview of individuals at risk, AFN customers, social vulnerability, and communities vulnerable because of
single access/egress conditions within its service territory. Detailed instructions are provided below.

5.4.3.1 Individuals at Risk from Wildfire
The electrical corporation must provide a brief narrative (one to two paragraphs) describing the total
number of people and distribution of people at risk from wildfire across its service territory.

1. Communities At Risk

Communities at Risk (CARs) are those communities designated by the California Department of Forestry
and Fire Prevention (CalFire) that are within, or adjacent, to Wildland Urban Interface (WUI). SCE provides
electric service in 193 cities and communities throughout Southern California, the majority of which have
been wholly or partially designed as a Community at Risk (CAR). SCE notes that, in many cases, only a
portion of these communities intersect with the Commission designated High Fire Threat District (HFTD).

To be considered as a CAR, individual communities must submit an application outlining risk factors specific
to their community. These factors include known local fire behavior potential, terrain complexity, and
population egress challenges. Once a community is designated as a CAR, they are prioritized for state and
federally funded fuel treatments projects. Figure SCE 5-09 below shows the distribution of communities at
risk from wildfire across SCE service territory. The source data for this map is publicly available from the
CAL FIRE and the spatial data can be downloaded at https://osfm.fire.ca.gov/divisions/community-wildfire-
preparedness-and-mitigation/fire-plan/communities-at-risk/.
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Figure SCE 5-09 - Distribution of Communities across SCE Service Territory®!
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1 Map as of 12/8/22 and data source is from CalFire (https://osfm.fire.ca.gov/divisions/community-wildfire-
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2. Individuals At Risk

SCE provides service to over approximately 15 million customers through 5.2 million customer accounts.
SCE’s service area includes densely populated portions of Los Angeles and Orange counties not otherwise
served by municipal electric utilities.®? As stated in the previous section, roughly one third of these
customers reside in the WUI. Figure SCE 5-10 below shows the distribution of individuals at risk from
wildfire across SCE service territory. The source data for this map is publicly available from the United
States Census Bureau and the spatial data can be downloaded at
https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-geodatabase-file.2020.html.

3. Access and Functional Needs

SCE leverages internal customer enrollment data from customer programs and services and demographic
designations SCE has on record that match the definition of an Access and Function Needs (AFN) customer.
See Section 8.5.3 for additional details on AFN data tracked in our systems.®® In SCE’s service territory, the
majority of AFN customers are located in more urbanized/non-WUI locations. Figure SCE 5-11 below shows
the distribution of AFN at risk from wildfire across SCE service territory.

62 Source: 2020 U.S. Census https://mtgis-
portal.geo.census.gov/arcgis/apps/MapSeries/index.html?appid=2566121a73de463995ed2b2fd7ff6eb7
83 SCE performed an analysis to identify the percentage of the SCE customer base that meets the definition of AFN

per Government Code 8593.3(f)(1). Based on data gathered from SCE’s internal systems and programs, SCE
estimates that approximately 32% of its customer accounts would identify with at least one AFN category. SCE
actively identifies customers as AFN that directly interface with SCE’s customer programs and services. SCE
launched an AFN Self-ldentification pilot in 2022 to help us further identify customers and household members
with access and functional needs, above and beyond customers enrolled in the Medical Baseline Allowance
Program. See Section 8.5.3 for additional details.
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Figure SCE 5-10 - Distribution of Individuals across SCE Service Territory®*
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64 Map as of 12/8/22 and data source is from data source is from 2020 Census Tract
(https://www.census.gov/geographies/mapping-files/time-series/geo/tiger-geodatabase-file.2020.html)
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Figure SCE 5-11 - Distribution of AFN across SCE Service Territory®
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5.4.3.2 Social Vulnerability and Exposure to Electrical Corporation Wildfire Risk

The electrical corporation must provide a brief narrative describing the intersection of social vulnerability
and community exposure to electrical corporation wildfire risk across its service territory. This intersection is
defined as census tracts that 1) exceed the 70th percentile according to the Social Vulnerability Index (SVI)
or have a median household income of less than 80 percent of the state median, and 2) exceed the 85th
percentile in wildfire consequence risk according to the electrical corporation’s risk assessment(s).%¢

For SVI, the electrical corporation must use the most up-to-date version of Centers for Disease Control and
Prevention/Agency for Toxic Substances and Disease Registry’s Social Vulnerability Index dataset (Year =
2018;43F%” Geography = California; Geography Type = Census Tracts).®

In addition, the electrical corporation must provide a single geospatial map showing its service territory
(polygon) overlaid with the distribution of the SVI and exposure intersection and urban and major roadways.
Any additional maps needed to provide clarity and detail should be included in Appendix C.

Based on the census tract level geography used in by Centers for Disease Control (CDC) Social Vulnerability
Index (SVI), the majority of the socially vulnerable populations in SCE’s service territory are located outside
of High Fire Threat Districts (HFTD). Census tract-based geographies are inherently biased toward urbanized
areas with higher population density. Therefore, the granularity of spatial data using this geography is not
particularly useful in more rural locations, which are prevalent in SCE’s High Fire Threat District (HFTD). For
this reason, SCE has developed a circuit-based view of social vulnerability. This Access and Functional Needs
(AFN)/Non-Residential Critical Infrastructure (NRCI) multiplier methodology is described in additional detail
in Section 6.4.

Figure SCE 5-12 below shows the distribution of the SVI and exposure intersection and urban and major
roadways across SCE service territory. The source data for this map is publicly available from the Center for
Disease Control and Prevention, and the spatial data can be downloaded at
https://www.atsdr.cdc.gov/placeandhealth/svi/data_documentation download.html.

% These criteria are derived from Cal OES Recovery Division, Hazard Mitigation Assistance Branch’s Multiple Hazards
and Social Vulnerability Analysis, dated January 18, 2022: https://www.caloes.ca.gov/wp-
content/uploads/Recovery/Documents/Socially-Vulnerable-and-High-Hazard-Risk-Community-Criteria.-
Methodology.pdf & https://calema.maps.arcgis.com/apps/dashboards/3c78aea361bedea8a21b22b30e613d6e

57 As of the publishing of these Guidelines, 2018 was the most recent version of the dataset. Electrical corporations
must use the most up-to-date version of the dataset.

68 Centers for Disease Control and Prevention / Agency for Toxic Substances and Disease Registry Social Vulnerability
Index Data and Documentation Download
(https://www.atsdr.cdc.gov/placeandhealth/svi/data_documentation download.html, accessed Oct. 11, 2022).
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Figure SCE 5-12 - Distribution of the SVI and Exposure Intersection and Urban and Major
Roadways across SCE Service Territory®®
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Sub-Divisions with Limited Egress or No Secondary Egress

The electrical corporation must provide a brief narrative overview (one to two paragraphs) describing sub-
divisions with limited egress or no secondary egress, per CAL FIRE data,” across the electrical corporation’s
service territory.

AB 2911 (2018) amended the California Public Resource Code 4290.5 that requires CalFire to identify
subdivisions with greater than 30 housing units located in the State Responsibility Area (SRA) or a Very High
Fire Hazard Severity Zones (VHFSZ) without a secondary means of population egress. Given that this bill
only passed a few years ago, many of the neighborhoods in SCE’s service territory have not been assessed
under this program. Only select portions of Los Angeles, Orange, and Kern counties have complete
assessments made available to the public. SCE has developed an alternate methodology to assess
population egress with high fire frequency through its Severe Risk Areas (SRA) methodology, which is
described in more detail in Section 6. As these AB2911 assessments progress, SCE will continue to review
new locations to help ensure any newly identified locations are incorporated into its overall egress
methodology.

Figure SCE 5-13 below shows the map of Communities Vulnerable due to Access/Egress Constraints
(Polygon) across SCE Service Territory base on CAL FIRE data. The source data for this map is publicly
available from the CAL FIRE and the spatial data can be downloaded at https://calfire-
forestry.maps.arcgis.com/apps/webappviewer/index.html?id=a045e9e9c01c4dd7abdf14ad30646eaf.

0 Board of Forestry and Fire Protection Subdivision Review Program (https://bof.fire.ca.gov/projects-and-
programs/subdivision-review-program/, accessed Oct. 11, 2022).
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Figure SCE 5-13 - Communities Vulnerable due to Access/Egress Constraints (Polygon) and Major
Roadways (Polygon) across SCE Service Territory’?
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5.4.4 Critical Facilities and Infrastructure at Risk from Wildfire
The electrical corporation must provide a brief narrative describing the distribution of critical facilities and

infrastructure located in the HFTD/HFRA across its service territory. Critical facilities and infrastructure are
defined in Appendix A.

Facilities and infrastructure deemed to be critical are those that perform essential functions to public
safety. Some examples include, but are not limited to, police facilities, emergency operation centers (EOCs),
fire stations, schools, shelters, telecommunications towers, and numerous other essential facilities. These
facilities may require additional assistance and advanced planning to help ensure resiliency and continuity
during de-energization events. SCE offers assistance to those facilities with advanced planning efforts
toward their functional resiliency during de-energization and re-energization. SCE identifies Critical facilities
and Infrastructure customers by utilizing the CPUC’s adopted list and the North American Industry
Classification System (NAICS) process. NAICS allows us to verify the sectors identified by the CPUC. SCE then
verifies customer data against the NAICS.

SCE has approximately 21,000 Critical Facilities in its HFRA. The County of Los Angeles has approximately
6,000 facilities with Riverside and San Bernardino Counties having approximately 4,000 and 3,000 facilities,
respectively.

Figure SCE 5-14 shows the distribution of critical facilities and infrastructure by county, and Figure SCE 5-15
hows the distribution of critical facilities and infrastructure by type. Further, Figure SCE 5-15 below shows
the critical facilities (point data) and critical infrastructure (points and/or lines, as appropriate) across SCE
service territory (polygon).
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Figure SCE 5-14 - Distribution of Critical Facilities and Infrastructures across SCE HFRA Territory By
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Figure SCE 5-16 - Distribution of Critical Facilities and Infrastructures Across SCE Service Territory”®
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https://www.sce.com/safety/wild-fire-mitigation.
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5.4.5 Environmental Compliance and Permitting

In this section, the electrical corporation must provide a summary of how it ensures its compliance with
applicable environmental laws, regulations, and permitting related to the implementation of its WMP. This
overview must include:

e A description of the procedures/processes to ensure compliance with relevant environmental laws,
regulations, and permitting requirements before and during WMP implementation. The process or
procedure should include when consultation with permittees occurs (i.e., at what stage of planning
and/or implementation of activities described in the WMP)

e Roadblocks the electrical corporation has encountered related to environmental laws, regulations,
and permitting related to implementation of its WMP and how the electrical corporation has
addressed, is addressing, or plans to address the roadblocks.

e Any notable changes to its environmental compliance and permitting procedures and processes
since the last WMP submission and a brief explanation as to why those changes were made. Include
any planned improvements or updates to the initiative and the timeline for implementation.

The electrical corporation must also provide a table (Table 5-6 provides an example) of potentially relevant
state and federal agencies that may be responsible for discretionary approval of activities described in
WMPs and the relevant environmental laws, regulations, and permitting requirements. If this table extends
past two pages, provide the required information in an appendix.

Wildfire Environmental Compliance and Permitting Summary

SCE is committed to preserving and protecting the environment and implementing sustainable business
practices for the benefit of the customers and communities we serve. SCE complies with applicable local,
state, and federal environmental laws and regulations.

SCE Environmental Compliance Procedures and Processes

SCE’s Environmental Services Department (ESD) evaluates work activities associated with the WMP to
identify the potential for impacts to agency regulated environmental resources (regulated environmental
resources) (i.e., archaeological, cultural, biological species, wetlands and waterways, etc.) and any existing
agency permit conditions that may be applicable.

The environmental review process is initiated after the work activity has been identified and the scoping for
performing the work activity has been completed. After receiving the planned work activity, ESD performs

a multi-tiered evaluation, beginning with desktop screening that uses project location information to
determine whether the project intersects with known regulated environmental resources identified in
publicly available agency databases or past environmental survey data gathered by SCE. If there are no
intersects with known regulated environmental resources, the operations team receives approval to
proceed with scheduling and implementation following standard environmental requirements designed to
ensure work is performed in a way that protects the environment and ensures compliance.
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Crews are responsible for reviewing and understanding the requirements prior to implementation, and if
they encounter any unforeseen conditions, they are instructed to call for support. If there are intersects
with existing agency permits or known regulated environmental resources, the project is further analyzed
by ESD to determine the need for environmental impact avoidance/minimization measures and agency
review, permitting, and approval. If the project requires agency permitting or review and approval, ESD
gathers the required information to initiate such consultation.

After agency review and approval or permitting is complete, ESD sends agency environmental
requirements to the operations team for scheduling and execution of the work. Environmental
requirements may include pre-activity environmental surveys and/or environmental monitoring during
implementation. In these cases, the operations team coordinates with ESD to schedule qualified personnel
to perform environmental surveys and monitoring.

SCE also has processes to inspect projects that are on-hold pending environmental or agency review and
approval. For example, if an equipment inspection identifies a Priority 1 (P1 - emergency condition), SCE
will remediate the P1 condition pursuant to GO95 and will notify the appropriate agency and file any after-
the-fact permits that may be necessary.

Roadblocks

Activities to address wildfire risk often occur in locations that require additional environmental review,
protection, or permitting. For example, the work can occur in environmentally sensitive areas and on lands
administered by State and Federal agencies, requiring coordination with such agencies. Environmental
permitting and approval of work in these areas can present significant challenges to the timely execution of
work. Reasons for these challenges vary by each agency’s rules and available resources. However, some
frequently encountered issues include:

e Environmental regulations that do not provide clear guidance on permitting processes and criteria
for approval, resulting in different interpretations of a regulation within an agency (e.g., between
differing regions, and/or between the regions and headquarters) and delays and/or denials of
discretionary permits.

e Agency staffing, resources, and funding shortages to support and prioritize utility permits.

e Long agency processing times given their required administrative/regulatory processes (e.g., 18
months to obtain a temporary right-of-way permit).

Actions to Address Challenges

SCE is continuing to enhance its agency-specific strategies to address permitting challenges. SCE anticipates
that the development of broader, long-term permits, streamlined permit processes, and exemption
pathways that allow for low environmental risk, high volume utility wildfire and compliance work to
proceed in a more efficient manner will be key elements in most agency-specific strategies. In the near-
term, when significant issues arise, SCE escalates those issues with the agency and attempts to resolve
them as soon as possible. Below, SCE has identified how we are working (or plan to work) in partnership
with some key agencies to address permitting.
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Forest Service Master Special Use Permit (MSUP)

The Forest Service MSUP continues to be an important tool to facilitate SCE’s work. SCE is now focusing on
how to improve the efficient use of this permit, including addressing greater consistency in agency
execution, expanding the scope of the permitted activities, and obtaining approvals within expected
timeframes. SCE is working with agencies to add staff at key forests and at the regional level, through cost
recovery agreements, to provide dedicated staff to support review and approval of projects. This should
reduce delays due to staffing shortages. SCE is increasing its external engagement with agency leadership
to share priorities, signal upcoming changes, discuss concerns and solutions, and gain consensus for a path
forward. For example, SCE flagged to the agency’s senior leadership that fuel management remains a key
challenge and the agency is now working with multiple stakeholders to address this key issue.

Bureau of Land Management (BLM)

SCE worked with the California State Office to obtain a 5-year Instruction Memorandum, which allows
utilities to carry-out wildfire mitigation work without waiting for approval (though after-the-fact reporting
requirements apply). This has significantly decreased agency permitting time pending the issuance of an
Operations and Maintenance Plan, which is currently under development. Specifically, SCE has been
working with the BLM in the Bakersfield Office on a pilot for an Operations and Maintenance Plan that can
be rolled out more broadly within the agency once completed in 2023. SCE also is increasing its external
engagement with agency leadership to share priorities, signal upcoming changes, discuss concerns and
solutions, and gain consensus for a path forward.

California Department of Fish and Wildlife (CDFW)

SCE and CDFW share the goals of reducing wildfire risks by completing grid resiliency projects, decreasing
turnaround time for permits, protecting California’s natural resources, and minimizing the impact of our
projects on fish and wildlife. SCE is considering several possible tools and actions that could help and we
look forward to continuing our work with CDFW to realize these mutual goals.

Some possible actions include: (1) increasing our portfolio of permits to include broader, long-term
permits, additional incidental take permits covering all activities with impact within covered species’
habitats and more streamlined permit processes, (2) increasing agency staffing and training to support
permit development and more efficient permit processing, and (3) increasing agency leadership
participation and input, including through formal agency guidance, definition of key terms and
standardization of processes.

As with the Forest Service and BLM, SCE is increasing its engagement with CDFW agency leadership, and
will share ideas regarding possible solutions to facilitate processes for both agency and utility staff, while
supporting the core mission of the agency.

As mentioned above, across these key agencies, we will continue to evaluate our own internal processes
and seek feedback from agencies to help ensure smoother transactions from SCE’s part as well.
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Notable Changes, Including Planned Improvements

SCE is exploring ways to optimize the work management processes to implement WMP activities outside of
seasonal limited operating periods (LOPS) associated with environmental resources (i.e., threatened or
endangered species).

SCE has recently obtained incidental take permits for Yosemite Toad and Arroyo Toad and is currently
finalizing permits for Pacific Fisher, San Bernardino Kangaroo Rat, and Santa Catalina Island Fox, which will
provide greater operational flexibility in key regions. SCE is also applying for a Master Streambed Alteration
Agreement for work in CDFW jurisdictional waters (estimated permit approval in 2024).

Relevant Federal Environment Laws, Regulations, and Permitting Requirements

SCE obtains environmental permits and approvals from governmental agencies to comply with
environmental laws and regulations. Table 5-6 and Table 5-7 below provide the relevant state and federal
environmental laws, regulations and permitting requirements for implementing the WMP.

Table 5-6 - Relevant State Environmental Laws, Regulations, and Permitting Requirements for
Implementing the WMP

Environmental Law, Regulation, or Permit Responsible Permittee/Agency

California Environmental Quality Act (CEQA) Various: State and local agencies, i.e.,
California Public Utilities Commission,
California Department of Fish and
Wildlife, Los Angeles Department of
Regional Planning, etc.

Assembly Bill 52 (AB52): Various: State and local agencies, i.e.,
California Public Resources Code 21080.3.2 California Public Utilities Commission,
California Department of Fish and
Wildlife, Los Angeles Department of
Regional Planning, etc.

California Endangered Species Act (CESA) California Department of Fish and

Wildlife

California Fish and Game Code California Department of Fish and

Wildlife

§ 3800 [makes it unlawful to take any nongame bird
(i.e., bird that is naturally occurring in California that is
not a gamebird, migratory game bird, or fully
protected bird)]
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Environmental Law, Regulation, or Permit

Responsible Permittee/Agency

Native Plant Protection Act

California Department of Fish and
Wildlife

California Desert Native Plants Act

California Department of Agriculture,
local agencies

Lake or Streambed Alteration (LSA)

California Fish and Game Code §§ 5650 - 5652
(prohibit the deposition, passage of, or disposal of
deleterious materials into the waters of the state, or
within 150 feet of the highwater mark of waters of the
state)

California Department of Fish and
Wildlife

Air Resources
California Health and Safety Code §§ 39000-44474

Portable Equipment Registration Program (PERP) and
Portable Engine Airborne Toxic Control Measure

California Air Resources Board and
various local air agencies

California Porter-Cologne Water Quality Control Act

California State Water Quality Control
Board including multiple Regional
Water Quality Control Boards

California Coastal Act

California Coastal Commission
including delegation of Local Coastal
Programs (LCPs) to cities and counties

Various Encroachment Permits

CA Dept. of Transportation, CA Dept.
Water Resources

Table 5-7 - Relevant Federal Environmental Laws, Regulations, and Permitting Requirements for
Implementing the WMP

Environmental Law, Regulation, or Permit

Responsible Permittee/Agency

National Environmental Policy Act (NEPA)

Various: Federal Land Management
Agencies, i.e., Bureau of Land
Management, National Park Service,
USFS, etc.

Federal Endangered Species Act of 1973(ESA)

United States Fish and Wildlife Service

Migratory Bird Treaty Act (MBTA)

United States Fish and Wildlife Service
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Environmental Law, Regulation, or Permit

Responsible Permittee/Agency

Bald and Golden Eagle Protection Act (BGEPA)

United States Fish and Wildlife Service

Marine Mammal Protection Act (MMPA)

United States Fish and Wildlife Service

National Historic Preservation Act (NHPA)

Advisory Council on Historic
Preservation/State Historic
Preservation Office/Federal Lead
agencies

Archaeological Resources Protection Act (ARPA)

Various: Federal Land Management
Agencies, i.e., Bureau of Land
Management, National Park Service,
USFS, etc.

Native American Graves Repatriation Protection Act
(NAGRPA)

Various: Federal Land Management
Agencies, i.e., Bureau of Land
Management, National Park Service,
USFS, etc.

Antiquities Act of 1906

Various: Federal Land Management
Agencies, i.e., Bureau of Land
Management, National Park Service,
USFS, etc.

Paleontological Resources Preservation Act (PRPA)

Various: U.S. Department of the
Interior, i.e., Bureau of Land
Management, National Park Service,
U.S. Fish and Wildlife Service, U.S.
Bureau of Reclamation, etc.

Federal Clean Water Act (CWA)

Environmental Protection Agency,
Army Corps of Engineers

Federal Coastal Zone Management Act

Bureau of Ocean Energy Management
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6 RISK METHODOLOGY AND ASSESSMENT

In this section of the WMP, the electrical corporation must provide an overview of its risk methodology, key
input data and assumptions, risk analysis, and risk presentation (i.e., the results of its assessment). This
information is intended to provide the reader with a technical understanding of the foundation for the
electrical corporation’s wildfire mitigation strategy for its Base WMP. Sections 6.1—6.7 below provide
detailed instructions.

For the 2023-2025 Base WMP, the electrical corporation does not need to have performed each calculation
and analysis indicated in sections 6.2, 6.3, and 6.6. If the electrical corporation is not performing a certain
calculation or analysis, it must describe why it does not perform the calculation or analysis, its current
alternative to the calculation or analysis (if applicable), and any plans to incorporate those calculations or
analyses into its risk methodology and assessment.

In this section, SCE describes its approach to define and analyze wildfire and PSPS risk. These risk
assessments inform mitigation strategy, prioritization, selection, and scoping as described in Section 7.

In Section 6.1, SCE provides a summary of the two risk planning frameworks it uses as part of its Integrated
Wildfire Mitigation Strategy (IWMS): 1) the Multi-Attribute Risk Score Framework (MARS Framework or
MARS), which is used to calculate overall Wildfire and PSPS risk and risk reduction from mitigation
activities, and 2) the IWMS Risk Framework, which categorizes SCE’s high fire risk area into three risk
tranches and is used to inform mitigation selection and scoping.

In Section 6.2, SCE explains its approach to the 17 risk components defined by the WMP guidelines. In the
limited cases in which SCE uses a risk component differently than as defined by the WMP guidelines, SCE
explains its reasoning.

In Section 6.3, SCE explains its approach to the risk scenarios defined by the WMP guidelines. In the limited
cases in which SCE does not use a risk scenario as defined by the WMP guidelines, or uses it differently, SCE
explains its reasoning.

In Section 6.4, SCE presents a summary of wildfire and PSPS risk across its service territory, including the
highest risk locations and circuits. SCE also describes the HFTD review process with the CPUC and provides
details on metrics as requested by the WMP guidelines.

In Section 6.5 and Section 6.6, SCE describes the mechanisms by which SCE accesses, stores, and controls
wildfire and PSPS risk related information. This section also summarizes the associated quality
control/quality assurance processes for risk data and risk analyses.

In Section 6.7, SCE provides its risk improvement plan, which is informed by internal assessments along
with feedback from stakeholders and regulatory agencies.

SCE also notes that additional documentation on risk components and models can be found in Summary
Documentation .
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6.1 Methodology

In this section, the electrical corporation must present an overview of its risk calculation approach. This
includes one or more graphics showing the calculation process, a concise narrative explaining key elements
of the approach, and definitions of different risks and risk components.

6.1.1 Overview

The electrical corporation must provide a brief narrative describing its methodology for quantifying its
overall utility risk of wildfires and PSPS. This methodology will help inform the development of its wildfire
mitigation strategy (see Section 7). The electrical corporation must describe the methodology and
underlying intent of this risk assessment in no more than five pages, inclusive of all narratives, bullet point
lists, and any graphics.

SCE uses two risk planning frameworks:

The MARS Framework is used to calculate overall utility risk from both wildfire and PSPS. The MARS
Framework converts PSPS risk (PSPS Likelihood and PSPS Consequence) and Wildfire risk (Probability of
Ignition and Wildfire Consequence) into a unitless risk score based on the principles in the S-MAP
Settlement. The MARS Framework allows SCE to define and evaluate overall utility risk, and to compare
mitigations and alternatives to each ignition driver and sub-driver on the basis of risk reduction and cost
effectiveness.

The IWMS Risk Framework defines three risk tranches within SCE’s HFRA based on potential consequences
should an ignition occur at a specific utility asset location. This analysis includes elements such as potential
egress constraints and Communities of Elevated Fire Concern (CEFC). The IWMS Risk Framework is
anchored on wildfire consequence should an ignition occur and does not adjust consequences based on the
probability of ignition. SCE takes this approach because probability of ignition changes over time due to
many variables such as age, loading, etc. Furthermore, in some locations the consequences of an ignition
that leads to a wildfire may be so extreme that it is prudent to mitigate ignition risk regardless of
probability.

After mitigations have been evaluated and selected under the MARS Framework, SCE uses this preferred
list of mitigations in combination with the IWMS Risk Framework as a key input to determine the location,
scale, scope, and frequency for each mitigation based on the three tranches of forecasted wildfire
consequence severity. The IWMS Risk Framework supports SCE’s strategy to deploy mitigations
commensurate with the level of consequence from a safety, financial, and reliability perspective within
each location of its high fire risk area.

In Section 6.2.1, SCE further explains these two frameworks, and provides two diagrams that are intended
to illustrate how each framework uses the individual risk components defined by the WMP guidelines. Each
diagram should be considered as unique to its respective framework.

6.1.2 Summary of Risk Models

In this section, the electrical corporation must summarize the calculation approach for each risk and risk
component identified in Section 6.2.1. This documentation is intended to provide a quick summary of the
models used. The electrical corporation must provide the following information:
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e Identification (ID): Unique shorthand identifier for the risk or risk component.
e Risk component: Unique full identifier for the risk or risk component.

e Design scenario(s): Reference to design scenarios evaluated with the model to calculate the risk or
risk component. These must be defined in Section 6.3.

e Key inputs: List of key inputs used to evaluate the risk or risk component. These can be in summary

form (e.g., the electrical corporation may list “equipment properties” rather than listing out
equipment age, maintenance history, etc.).

Sources of inputs: List of sources for each input parameter. These must include data sources (such
as LANDFIRE) and modeling results (such as wind predictions) as relevant to the calculation of the
risk or risk component. If the inputs come from multiple sources, each source should be on a new

line.

Key outputs: List of outputs calculated for the risk or risk component.

Units: List of the units associated with the key outputs.

Table 6-1 provides a template for the required information. The electrical corporation must provide a
summary of each model in Appendix B.

Table 6-1 - SCE’s Summary of Risk Models

ID’ | Risk Design Key Inputs Source of Key Outputs | Units
Component | Scenario(s) Inputs
(Data and/or
Models)
R1 Overall Utility | WL1, WL2, | Combination of See Overall MARS units
Risk WC2, VC1, | Ignition Risk (R2) and| descriptions wildfire and
VC3 PSPS Risk (R3) for individual PSPS risk
risk
components
R2 Ignition Risk Same as Product of Ignition | See Wildfire risk | MARS units
R1 Likelihood (IRC1) and| descriptions per asset
Wildfire for individual
Consequence (IRC3) | risk
components
R3 PSPS Risk Same as Product of PSPS See PSPS risk MARS units
R1 Likelihood (IRC4) and| descriptions per circuit
PSPS Consequence | for individual
(IRC5) risk
components
IRC1 | Ignition Same as Combination of POl Model Ignition annualized
Likelihood R1 Equipment Ignition likelihood ignition
Likelihood (FRC1), per asset probability

74 Naming convention is based on Section 6.2.1 of the WMP Technical Guidelines: R = risk; IRC = intermediate risk
component; FRC = fundamental risk component.
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weather, wire down
database,
work/repair orders

ID’* | Risk Design Key Inputs Source of Key Outputs | Units
Component Scenario(s) Inputs
(Data and/or
Models)
Contact from per asset
Vegetation Ignition
(FRC2), and Contact
by Object Ignition
Likelihood (FRC3)
IRC2 | Wildfire N/A N/A N/A N/A N/A
Likelihood
IRC3 | Wildfire Same as assets, historical Technosylva/W | Wildfire wildfire
Consequence | R1 climatology, ildfire consequenc | consequenc
population, fuels, Consequence e for each e in either
topography, Model ignition natural units
buildings, wildfire simulation or MARS
vulnerability in natural units
units (acres,
buildings,
population)
RC4 | PSPS Same as Weather and wind | Weather PSPS PSPS
Likelihood R1 data, PSPS post- Research and likelihood likelihood
event reports, Forecasting per circuit per circuit
current de- (WRF);
energization criteria,| mitigation
existing mitigations | deployment
IRC5 | PSPS Same as Number of Customer PSPS PSPS
Consequence | R1 customers on a database, consequenc | consequenc
circuit, Safety and internal claims | ein natural | ein MARS
Financial proxy data (financial | units units per
factors proxy) and converted circuit
historical to MARS
widespread units per
outage data circuit
FRC1 | Equipment Same as assets, outage SAP EAM, SAS, | Ignition annualized
Ignition R1 database, historical | GE Small Likelihood ignition
Likelihood faults/ignitions, pole | World/Map 3D probability
loading, historical of ignition

75 Please see Section 6.2 for SCE’s approach to risk components marked as “N/A”.
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ID’* | Risk Design Key Inputs Source of Key Outputs | Units

Component Scenario(s) Inputs
(Data and/or
Models)

FRC2 | Contact from | Same as assets, outage SAP EAM, SAS, | Ignition annualized
Vegetation R1 database, historical | GE Small Likelihood ignition
Ignition faults/ignitions, pole | World/Map 3D probability
Likelihood loading, historical of ignition

weather, wire down
database,
work/repair orders

FRC3 | Contact by Same as assets, outage SAP EAM, SAS, | Ignition annualized
Object R1 database, historical | GE Small Likelihood ignition
Ignition faults/ignitions, pole | World/Map 3D probability
Likelihood loading, historical of ignition

weather, wire down
database,
work/repair orders

FRC4 | Burn N/A N/A N/A N/A N/A
Probability

FRC5 | Wildfire N/A N/A N/A N/A N/A
Hazard
Intensity

FRC6 | Wildfire N/A N/A N/A N/A N/A
Exposure
Potential

FRC7 | Wildfire Same as Access and Customer AFN and unitless
Vulnerability | R1 Functional Needs database and NRCI multiplier
76 (AFN) and Non- surveys multipliers between 1

Residential Critical on each and 2
Infrastructure (NRCI) circuit
customers

FRC8 | PSPS N/A N/A N/A N/A N/A
Exposure
Potential

FRC9 | PSPS Same as Access and Customer AFN and unitless
Vulnerability | R1 Functional Needs database and NRCI multiplier

(AFN) and Non- surveys multipliers between 1
Residential Critical on each and 2
Infrastructure (NRCI) circuit

customers

78 For the sake of simplicity, SCE has limited the entry for Wildfire Vulnerability in the table above to how the risk
component is used in the MARS Framework. Under its IWMS Risk Framework, SCE considers additional elements of
vulnerability such as egress constraints and Communities of Elevated Fire Concern. This approach is described in

detail in Section 6.2.1.
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6.2 Risk Analysis Framework
In this section of the WMP, the electrical corporation must provide a high-level overview of its risk
analysis framework. This includes a summary of key modeling assumptions, input data, and modeling

tools used.

At a minimum, the electrical corporation must evaluate the impact of the following factors on the
quantification of risk:

Equipment / Assets (e.g., type, age, inspection, maintenance procedures, etc.)
Topography (e.qg., elevation, slope, aspect, etc.)

Weather (at a minimum this must include statistically extreme conditions based on weather
history and seasonal weather)

Vegetation (e.g., type/class/species/fuel model, canopy height/base height/cover, growth rates,
moisture content, inspection, clearance procedures, etc.)

Climate change (e.g., long-term changes in seasonal weather; statistical extreme weather;
impact of change on vegetation species, growth, moisture, etc.) at a minimum, this must include
adaptations of historical weather data to current and forecasting future climate

Social vulnerability (e.g., AFN, socioeconomic factors, etc.)
Physical vulnerability (e.g., people, structures, critical facilities/infrastructure, etc.)

Coping capacities (e.g., limited access/egress, etc.)

SCE provides its key modeling assumptions in Section 6.2.3 (Key Assumptions and Limitations).

The factors listed above (e.g., Equipment/Assets, Topography, etc.) are summarized below in Table
SCE 6-01.
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Table SCE 6-01 - Risk Quantification Factors

MARS Framework”’ IWMS Risk Framework”®

Equipment/Assets Evaluated during the Review &
Included in Wildfire POl component Revise stage of the IWMS Risk
Framework
Topograph Included in Wildfire Consequence
pography Included in Wildfire Consequence . q'
Component and in Severe Risk Area
Component 79
Methodology
Weather Included in Wildfire Consequence
Included in POl and Wildfire . q'
Component and in Severe Risk Area
Components
Methodology
Vegetation Included in Wildfire Consequence
8 Included in Wildfire Consequence . q,
Component and in Severe Risk Area
Component
Methodology
Climate change Not currently factored® Not currently factored
Social vulnerability Included in Wildfire and PSPS

Not directly factored
Consequence Components

Physical vulnerability Included in Wildfire and PSPS Included in Severe Risk Area
Consequence Components Methodology
Coping capacities Included in Severe Risk Area

Not directly factored
y Methodology

6.2.1 Risk and Risk Component Identification
In this section, the electrical corporation must provide a brief narrative and one or more simple graphics

describing the framework that defines its overall utility risk. At a minimum, the electrical corporation
must define its overall utility risk as the comprehensive risk due to both wildfire and PSPS events across
its service territory. This includes several likelihood and consequence risk components that are
aggregated based on the framework shown in Figure 6-1 below. The following paragraphs define each
risk component.

77 The MARS Framework was initially described in Section 6.1.1 and is further described in Section 6.2.1.

78 The IWMS Risk Framework was initially described in Section 6.1.1 and is further described in Section 6.2.1.

7% See Section 6.2.1 for additional details.

80 See Section 6.3 for additional details regarding ongoing work to develop forward looking climate change
scenarios.
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Figure 6-1 - Composition of Overall Utility Risk

Overall Utility
Risk

Ignition Risk
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Contact from
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[SCE Note: This diagram (i.e., Figure 6-1) is found in Energy Safety’s Technical Guidelines (p. 37). SCE’s

diagrams are found later in this section].

While the overall utility risk framework and associated risk components identified in Section 6.2 are the
minimum requirements for determining overall utility risk, the electrical corporation may elect to include
additional risk components as needed to better define risk for its service territory. Where the electrical

Wildfire
Exposure
Potential

PSPS

o Vulnerability

Wildfire

~ | Vulnerability

corporation identifies additional terms as part of its risk framework, it must define those terms. The
electrical corporation must include a schematic demonstrating its adopted risk framework (similar to

Figure 6-1), including any components beyond minimum requirements.

As shown in Figure 6-1 overall utility risk is broken down into two individual hazard risks:

Ignition risk: The total expected annualized impacts from ignitions at a specific location. This

considers the likelihood that an ignition will occur, the likelihood the ignition will transition into a
wildfire, and the potential consequences—considering hazard intensity, exposure potential, and
vulnerability—the wildfire will have for each community it reaches

PSPS risk: The total expected annualized impacts from PSPS at a specific location. This considers
two factors: (1) the likelihood a PSPS will be required due to environmental conditions exceeding
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design conditions, and (2) the potential consequences of the PSPS for each affected community,
considering exposure potential and vulnerability

The individual hazard risks are further broken down into 14 risk components. These risk components are
split into two categories, intermediate and fundamental. Fundamental risk components are the smallest
components of risk that the electrical corporation must determine as part of its risk analysis.
Intermediate risk components are the likelihood and consequence related to each hazard. Each
fundamental or intermediate risk component provides valuable insight in an electrical corporation’s
wildfire and PSPS risk calculations.

There are a minimum of five intermediate risk components:

Ignition likelihood: The total anticipated annualized number of ignitions resulting from electrical
corporation-owned assets at each location in the electrical corporation’s service territory. This
considers probabilistic weather conditions, type and age of equipment, and potential contact of
vegetation and other objects with electrical corporation assets. This should include the use of
any method used to reduce the likelihood of ignition. For example, the use of protective
equipment and device settings to reduce the likelihood of an ignition upon an initiating event.

Wildfire likelihood: The total anticipated annualized number of fires reaching each spatial
location resulting from utility-related ignitions at each location in the electrical corporation
service territory. This considers the ignition likelihood and the likelihood that an ignition will
transition into a wildfire based on the probabilistic weather conditions in the area.

Wildfire consequence: The total anticipated adverse effects from a wildfire on each community
it reaches. This considers the wildfire hazard intensity, the wildfire exposure potential, and the
inherent wildfire vulnerabilities of communities at risk (see definitions in the following list).

PSPS likelihood: The likelihood of an electrical corporation requiring a PSPS given a probabilistic
set of environmental conditions.

PSPS consequence: The total anticipated adverse effects from a PSPS for a community. This
considers the PSPS exposure potential and inherent PSPS vulnerabilities of communities at risk
(see definitions in the following list).

There are a minimum of nine fundamental risk components:

Equipment ignition likelihood: The likelihood that electrical corporation-owned equipment will
cause an ignition either through normal operation (such as arcing) or through failure.

Contact from vegetation ignition likelihood: The likelihood that vegetation will contact electrical
corporation-owned equipment and result in an ignition.

Contact by object ignition likelihood: The likelihood that a non-vegetative object (such as a
balloon or vehicle) will contact electrical corporation-owned equipment and result in an ignition.

Burn probability: The likelihood that a wildfire with a nearby but unknown ignition point will
burn a specific location within the service territory based on a probabilistic set of weather
profiles, vegetation, and topography.
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e Wildfire hazard intensity: The potential intensity of a wildfire at a specific location within the
service territory given a probabilistic set of weather profiles, vegetation, and topography.

e Wildfire exposure potential: The potential physical, social, or economic impact of wildfire on
people, property, critical infrastructure, livelihoods, health, environmental services, local
economies, cultural/historical resources, and other high-value assets. These may include direct or
indirect impacts, as well as short- and long-term impacts.

e  Wildfire vulnerability: The susceptibility of people or a community to adverse effects of a
wildfire, including all characteristics that influence their capacity to anticipate, cope with, resist,
and recover from the adverse effects of a wildfire (e.g., access and functional needs customers,
Social Vulnerability Index, age of structures, firefighting capacities).

e PSPS exposure potential: The potential physical, social, or economic impact of a PSPS event on
people, property, critical infrastructure, livelihoods, health, local economies, and other high-value
assets.

o Vulnerability of community to PSPS (PSPS vulnerability): The susceptibility of people or a
community to adverse effects of a PSPS event, including all characteristics that influence their
capacity to anticipate, cope with, resist, and recover from the adverse effects of a PSPS event
(e.qg., high AFN population, poor energy resiliency, low socioeconomics).

The electrical corporation must adopt these definitions in this section of the WMP. If the electrical
corporation considers additional intermediate and fundamental risk components, it must define those
components in this section as well.

6.2.1.1 MARS Framework

SCE uses its Multi-Attribute Risk Score Framework (MARS Framework or MARS) to quantify Wildfire and
PSPS risk. This framework was used in SCE’s recent 2022 Risk Assessment and Mitigation Phase (RAMP)
application, filed in May 2022, and aligns with the methodology adopted in the CPUC’s Safety Model
Assessment Proceeding (SMAP).8!

The diagram below shows how the risk components are used in the MARS Framework. The colors match
how Energy Safety has presented the risk components in Figure 6-1.

Risk components and calculation methodologies are further described Section 6.2.1, Section 6.2.2, and
Appendix B: Supporting Documentation for Risk Methodology and Assessment.

81 please see D.18-12-014 at https://www.publicadvocates.cpuc.ca.gov/general.aspx?id=3345)
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Figure SCE 6-01 - SCE's MARS Framework
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The MARS framework is constructed by using a risk bowtie methodology, as shown below.

Figure SCE 6-02 - lllustrative Risk Bowtie
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The left side of the risk bowtie describes ignition drivers and sub drivers as well as the associated
probability of those events. The center of the bowtie describes the risk event itself.

In the case of wildfire ignition risk, the risk event is an ignition associated with SCE overhead electrical
equipment in SCE’s HFRA. In the case of PSPS, the risk event is a de-energization event during fire
weather conditions when current de-energization thresholds are exceeded.
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The right side of the bowtie describes the resulting deterministic consequences due to an ignition (in the
case of wildfire ignition risk) or a proactive de-energization event (in the case of PSPS risk). These natural
units for safety, reliability, and financial consequences are converted to a unitless multi attribute risk
score (MARS) through SCE’s Multi Attribute Value Function (MAVF). This conversion process is described
in additional detail in Section 6.2.2.

To calculate baseline wildfire risk, SCE first estimates a probability of ignition (POI) for each individual
ignition driver (e.g., equipment/facility failure (EFF), contact from object (CFO)) and sub-driver (e.g., EFF:
conductor failure or CFO: vegetation) for individual distribution and transmission assets. Separately, SCE
performs match-drop wildfire simulations along each of these asset locations to estimate consequences
in natural units (e.g., acres burned, buildings impacted, population impacted) associated with an ignition
emanating from those assets at their specific geographic locations. SCE then combines the POl and the
consequences at the asset level to estimate a baseline wildfire risk score.

To calculate a baseline PSPS risk, SCE first estimates the baseline probability of de-energization (POD) of
each circuit using a 10-year historical back-cast of weather, wind, fuel dryness conditions using the
current Fire Potential Index (FPI), and fuel de-energization thresholds. The consequences of de-
energization are derived by estimating the associated frequency and duration of those events and
multiplying them by the resulting consequences in natural units (e.g., Customer Minutes of Interruption
(CMI)). SCE then combines the POD and the consequences at the circuit level, along with the MARS
framework, to estimate a baseline risk score for PSPS.

The key assumptions used to derive pre- and post-mitigation POl and POD include historical ignitions,
ignition drivers, historical de-energization events, wind, weather, fuel conditions, mitigation
effectiveness assumptions, and fuels or high wind conditions in proximity to SCE overhead distribution
and transmission assets in HFRA.

The key assumptions used to estimate wildfire consequences are based on a catalog of 444 historical
wind and weather scenarios representing high fire weather conditions. These fire weather scenarios
include the 41 weather scenarios originally used by the CPUC to designate HFTD, as well as 403
additional scenarios added by SCE representing both wind-driven and fuel- driven wildfire (dry fuels, but
low or no wind) conditions. SCE uses the maximum consequence value (e.g., acres max) across each of
these scenarios based on eight-hour simulated wildfire progression without fire suppression at each
location to represent the consequence value at each of those individual locations.

The wildfire simulations are conducted for a standard eight-hour unsuppressed burn period to provide a
comparable consequence estimate across all locations. If fire simulations were to extend beyond eight
hours, or suppression impacts were included (e.g., response timing and complexity), the level of
uncertainty associated with the model output can increase to the point where the simulation would not
be meaningful.

Therefore, at this time, SCE does not extend the simulation duration beyond 8 hours and does not
directly include a probabilistic assessment of suppression based on historical suppression data, as there
are inherent risks associated with over-representing the availability of suppression resources. SCE
recognizes these are points of interest with stakeholders and looks forward to continuing to engage with
Energy Safety and stakeholders through applicable forums and working groups.

100



Timber fuel layers

The key input data used for wildfire consequence estimates are fuel models based on tandFire2646,
with the addition of 19 custom fuel models. SCE updates its fuel model annually. A fuel regrowth
algorithm is used to “grow up” fuels in locations with large historical fire scars (greater than 5,000 acres)
to project fuel growth out to 2030. Climate change influenced forecast weather conditions are not
included at this time. However, as discussed in Energy Safety’s risk modeling workshops, SCE is
developing a climate change scenario by simulating additional fuel dryness in 2030 fuels for evaluation
purposes. See Section 6.3.2 for additional discussion.

SCE also utilizes Access and Functional Need (AFN) and Non-Residential Critical Infrastructure (NRCI)
information for each location to account for the relative baseline and post-mitigated risk associated with
wildfire and PSPS in vulnerable locations. SCE has considered other census tract-based sources of data
such as CalEnviroscreen, Centers for Disease Control (CDC), Social Vulnerability Index (SVI), and the
Federal Emergency Management Agency (FEMA) National Risk Index (NRI) data. SCE has determined
that these data sources currently lack the granularity required to scale the information down to
correspond to other risk data SCE uses at the asset or location level.

The key input data for wildfire POl and PSPS POD estimates are SCE’s overhead asset location data,
weather and wind data from Atmospheric Data Solutions (ADS) and SCE weather stations, SCE’s Outage
Database and Reliability Metric (ODRM) system, PSPS event data, SCE’s Fire Incident Preliminary
Analysis (FIPA) process, vegetation data, and historical de-energization criteria.

In addition to the fuel and weather assumptions described above, SCE uses granular Microsoft building
data and the latest available data from U.S. Department of Homeland Security (LandScan 2018)
population data to represent individual building footprints and 90m centroid population density,
respectively. These data are used to derive associated natural unit consequence impacts from wildfire
simulations.

The modeling tools SCE employs are a series of machine learning algorithms (e.g., random forest,
gradient boosting) to derive and calibrate POl estimates for each wildfire risk driver. SCE also uses
Technosylva Wildfire Analyst to perform match drop simulations to derive wildfire consequences and
python-based algorithms to derive both POD and PSPS consequences.

6.2.1.2 |IWMS Risk Framework
SCE’s IWMS Risk Framework is used to define three risk tranches within SCE’s HFRA. These three risk
tranches are key elements of how SCE selects, prioritizes, and scopes wildfire and PSPS mitigations.

The figure below shows how the risk components are used in the IWMS Risk Framework. The colors
match how Energy Safety has presented the risk components in Figure 6-1.

Risk components and calculation methodologies are further described in Section 6.2.1, Section 6.2.2,
and Appendix B: Supporting Documentation for Risk Methodology and Assessment.
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Figure SCE 6-03 - SCE's IWMS Risk Framework
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SCE started using the IWMS Risk Framework to prioritize mitigation selection and scope for grid
hardening activities, inspection programs, and vegetation management activities in 2022. Due to the
long lead time for planning and construction for covered conductor and undergrounding, the earliest
that mitigations scoped with the IWMS Risk Framework will be placed in-service is 2023.

In early 2022, SCE reviewed in-flight covered conductor scope for 2022 and 2023 that was still in earlier
stages for alignment to the IWMS Risk Framework. Based on those reviews, SCE made decisions to
either continue the mitigation as-is, target for higher risk mitigation activity, or stop scope completely.

SCE also evaluated the alignment of IWMS with the High-Fire Risk Informed (HFRI) detailed inspection
scope strategy and has prioritized structures in Severe Risk Areas and High Consequence Areas to be
inspected more frequently starting with 2023 inspections.

Similar alignment was also assessed in 2022 for vegetation management program strategy, such as with
the Heavy Tree Mitigation Program (HTMP), where the risk methodology utilized assigned vegetation
grids that had higher proportions in Severe Risk Areas to be placed on annual inspection cycles.

The risk assessment portion of the IWMS Risk Framework features two major stages (Initial Risk
Categorization and then Review & Revision) which are described below.
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Stage 1: Initial Risk Categorization

The first stage of IWMS uses quantitative risk analysis that incorporates several factors to deliver an
initial output that categorizes all of SCE’s HFRA circuit segments into risk traches defined as Severe Risk
Areas, High Consequence Areas, and Other HFRA.

e Severe Risk Areas (SRA) are locations that are characterized by elevated population risk factors
such as heightened egress risk, significant wildfire risk, and/or heightened risk of high wind
events.

e High Consequence Areas (HCA) are segments where simulated fires exceed 300 acres in eight
hours and do not have the same level of population risk as the Severe Risk Areas. These circuit
segments are sited in locations where wildfire can propagate over a relatively short period of
time.

e Other HFRA encompasses locations within HFRA that do not meet either of the previous criteria.

A detailed description of these three risk tranches, including all factors used, is provided below.

Severe Risk Areas

The CPUC has already defined®? all areas in HFTD as inherently being at elevated or extreme risk of
wildfire. SCE has determined a subset of those regions are “Severe Risk Areas” as they have attributes
that further elevate the risk levels to populations residing, working in, or visiting these locations.

SCE uses the following four criteria to determine Severe Risk Areas:

1.

2.

Population egress constraints, high fire frequency, and burn-in buffer into egress locations.

Significant fire consequence — Acres burned consequence greater than 10,000 over an 8-hour
unsuppressed model simulation.

High winds — Locations, which if fully covered with covered conductor, would still be subject to high
PSPS likelihood.

Communities of Elevated Fire Concern (CEFCs) — Smaller geographic areas where terrain,
construction, and other factors could lead to smaller, fast-moving fires threatening populated
locations under benign (normal) weather conditions.

SCE notes that a circuit mile may meet multiple SRA criteria.

82 CPUC Decision 17-12-024, Decision Adopting Regulations to Enhance Fire Safety in the High Fire-Threat District,

12/21/2017.
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SRA Criteria #1: Egress Constraints, High Fire Frequency & Burn-In Buffer

This criteria includes five steps:
1. Divide SCE’s HFRA into equally sized polygons.
2. Identify egress-constrained locations.
3. Determine locations that have experienced high fire frequency historically.

4. Overlay the egress-constrained locations with historical high fire frequency locations to
determine Fire Risk Egress Constrained Areas.

5. Add a burn-in buffer to Fire Risk Egress Constrained Areas.

Figure SCE 6-04 - Polygon Assignment

SCE divided its service area into hexagons approximately 214 acres in size. SCE used hexagons because
the distance from the center of a hexagon to all adjacent hexagons is the same distance (1,000 meters)
and it enabled SCE to compare variables across similar-sized polygons.

104



Figure SCE 6-05 - Identify Egress-Constrained Areas
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SCE determined which hexagons in its HFRA have substantial road availability concerns using a ratio of
roads to population in each hexagon. A lower score indicates 0.5 or fewer miles of roads available per

person in a given hexagon, creating a potential egress concern should everyone in the polygon need to
evacuate the area simultaneously.

Figure SCE 6-06 - Identify Areas with a High Frequency of Fires
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SCE determined which hexagons in its HFRA that have a high frequency of historical fires, using fire
scars, from 1970 to 2020.% A higher score indicates a higher likelihood that a given hexagon will burn,
meaning fires either originated from or travel into these hexagons.

Figure SCE 6-07 - Overlay Areas with a High Frequency of Fires with Egress-Constrained Areas
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SCE then overlaid the egress-constrained areas with regions that have a high historical fire frequency.
SCE flagged hexagons with both limited road availability and a high burn frequency as potential Fire Risk
Egress Constrained Areas.

Figure SCE 6-08 - Delineate Burn in Buffer
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Next, utilizing Technosylva ignition simulation data, SCE determined which of SCE’s overhead structures
could result in fires burning into Fire Risk Egress Constrained Areas. SCE performed a calculation to
identify which structures could potentially result in a fire trapping the public.

Below are the steps to calculate the “Burn in Buffer”.

83 Data from CalFire FRAP database.
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1. Identify all structures within 25 miles of a Fire Risk Egress Constrained Area.

2. Calculate the time needed for the population to exit the polygon using population size, travel
speed, and distance to safety.

3. Considering terrain and other factors, calculate the distance the fire could travel from each SCE
distribution overhead structure within 25 miles, in the time needed to evacuate the Fire Risk
Egress Constrained Area.

4. Flag the structure as a potential burn in buffer structure if the fire originating there could enter
the Fire Risk Egress Constrained Area.

5. Assess identified locations to determine if the fire will actually burn into a Fire Risk Egress
Constrained Area, when accounting for wind direction, topography, and physical barriers (e.g.,
lakes).

SRA Criteria #2: Significant Fire Consequence

Figure SCE 6-09 - Identify Areas with Exceptionally High Technosylva Consequence Scores
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SCE identified segments in its HFRA that have an exceptionally high Technosylva consequence scores in
acres burned at 8 hours based on Technosylva ignition simulations. SCE used the threshold of 10,000
acres or greater burned in the first 8 hours. Fires that burn over 10,000 acres in the first 8 hours on
average burn over 100,000 acres. SCE provides further explanation for this threshold below.

SRA Criteria #3: High Wind Locations

SCE examined historical wind data from 2017 to determine which areas have experienced high sustained
wind speeds above 40 mph and wind gusts above 58 mph (current PSPS de-energization threshold for
fully covered isolatable conductor segments).?* Even if fully covered, these isolated conductor segments
would likely experience some level of PSPS de-energization.

Figure SCE 6-10 - Identify Areas with Extremely High Wind Speeds

8 This may change as SCE modifies thresholds based on further analyses and data over time.
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SRA Criteria #4: Communities of Elevated Fire Concern (CEFC)

Figure SCE 6-11 - Communities of Elevated Fire Concern

Caption for Subdivisions on multiple hilltops surrounded by dense vegetation. Figure SCE 6-11
Fires that start in canyon will burn rapidly uphill towards populated areas. Last major fire in this
area was in 2008.

SCE identified Communities of Elevated Fire Concern (CEFCs). CEFCs are smaller geographic areas where
terrain and other factors could lead to smaller, fast-moving fires threatening populated locations under
benign (normal) weather conditions. Examples of these types of communities are those on the edge of a
hill, where if an ignition were to occur downhill from that community, the ignition could immediately
impact those population centers, even under low to no wind conditions.

High Consequence Areas
SCE uses the following three criteria to determine High Consequence Areas:
1. Not identified in meeting Severe Risk Area criteria.

2. Destructive fire consequence — Acres burned consequence between 300 and 10,000 after an 8-
hour unsuppressed model simulation.

3. Locations subject to PSPS events due to high winds in which covered conductor has not been
fully deployed.

Destructive Fire Consequence

SCE has also identified additional locations where a wildfire can propagate over large areas (between
300 and 10,000 acres) in a relatively short period of time and/or have the potential to be frequently
impacted by PSPS. SCE has categorized these as “High Consequence Areas.”
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SCE determined an ignition that can become a 300-acre-or-greater sized fire within the first eight hours
has a high probability of eventually becoming very large, thereby posing significant risks to life, health
and property. SCE provides further explanation for this threshold below.

High Winds

SCE also conducts an analysis each year that identified circuits that have experienced or are expected to
experience high customer minutes of interruption from PSPS de-energizations due to high wind speeds
absent appropriate grid hardening. SCE has included those circuits that meet the criteria described
above but were not already identified as Severe Risk Areas.

300 Acres Burned Threshold

SCE selected the 300 acres burned and 10,000 acres burned thresholds at 8-hours as the lower and
upper limits for High Consequence Areas based on the following analysis.

As indicated in Table SCE 6-02, number of acres burned is a reasonable and reliable correlated proxy for
buildings destroyed:

Table SCE 6-02 - 2015-2019 Fire Size and Buildings Destroyed

Final Fire Size Average Buildings
(Acres) Destroyed
300-1k ~2
1k-5k ~7
5k-10k ~15
10k-50k ~200
50k+ ~1,250

A fire of 10,000 acres or more destroys approximately 200 buildings, on average.

As indicated in Figure SCE 6-12 below, of the fires that had burned between 300 and 999 acres after 8
hours, 33% eventually burned more than 10,000 acres. In contrast, fires that burned less than 300 acres
after 8 hours are much less likely to eventually burn more than 10,000 acres. Of the fires that burned
less than 300 acres, only 10% eventually burned more than 10,000 acres. Based on this analysis, SCE
selected 300 acres as the lower threshold for modeled fire consequence for High Consequence Areas.
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Figure SCE 6-12 - Fire Size at 8 Hours Relative to Final Fire Size
Fire Size at 8 hours, Relative to Final Fire Size, 2018-2022 (CA)
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Other HFRA

SCE defines “Other HFRA” as areas that are located in SCE’s HFRA that are neither Severe Risk nor High
Consequence but are identified by the Commission as areas of “extreme” and “elevated” wildfire risk in
the current CPUC Fire Threat Map (See Section 5.3.3 High Fire Threat Districts).

These locations are still subject to regulatory and compliance requirements for enhanced mitigation
activity, such as increased inspections and/or vegetation management.

Summary of IWMS Risk Tranches

Table SCE 6-03 summarizes the risk characteristics of each risk tranche.

111



Table SCE 6-03 - IWMS Risk Framework Risk Tranches (Mutually Exclusive)
Severe Risk Area Criteria

o Population egress, high fire frequency location, and burn-in buffer into egress
locations.

o Significant fire consequence — Acres burned consequence greater than 10,000 over an
8-hour unsuppressed model simulation.

o High winds — Locations, which if fully covered with covered conductor, would still be
subject to high PSPS likelihood.

o Communities of Elevated Fire Concern (CEFCs) — smaller geographic areas where
terrain and other factors could lead to smaller, fast-moving fires threatening
populated locations under benign (normal) weather conditions.

High Consequence Area Criteria

o Not identified in meeting Severe Risk Area criteria.
o Destructive fire consequence — Acres burned consequence between 300 and 10,000
over an 8-hour unsuppressed model simulation.
o Locations subject to PSPS events in which covered conductor has not been fully
deployed.
Other HFRA Criteria
o Not identified in meeting Severe Risk Area or High Consequence criteria.

o Small fire consequence - Acres burned consequence less than 300 over an 8-hour

unsuppressed model simulation.

The following map illustrates the locations of the Severe Risk, High Consequence, and Other HFRA areas.
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Figure SCE 6-13 - IWMS Risk Tranche Designations®
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Table SCE 6-04 - Circuit Miles Per IWMS Risk Tranche®®

IWMS Risk Tranche Approximate Circuit Miles

2,950
High Consequence Areas 4,400
Other HFRA 2,250
Total 9,600

Stage 2: Review & Revise

With exception of CEFC identification, the first stage of IWMS is automated and reliant upon the
completeness, granularity, and accuracy of data sources. While valuable as a directional starting point,
human judgment is needed to evaluate the results of the risk analysis.

Accordingly, SCE performs further due diligence by reviewing the output using SCE’s inspection photos,
geographic information system (GIS), and Google Maps or Street Views with subject matter experts such
as engineers and fire science specialists. These deep dives allow SCE’s employees to virtually “walk the
line” to determine whether a segment is appropriately categorized.

This stage of the IWMS is time-consuming and labor intensive, as SCE personnel review hundreds of
circuit miles of overhead distribution lines. SCE has already started scoping mitigations for areas that
have undergone Review & Revise and expects to complete this stage for all HFRA by the second quarter
of 2023.

During these reviews, SCE looks for the presence of risk drivers, including but not limited to, heavy trees,
long span, local fuel regime, prevailing wind direction and intensity, topography (slope and terrain
complexity), local fire ecology, local road accessibility, and existing mitigations (e.g., covered conductor).
SCE then makes the determination to either keep the designation as prescribed by the model or
recommend an alternate designation as appropriate.

Figure SCE 6-14 below shows an example of a 100% match between the initial output (left picture) and
detailed SME review (right picture). This location was identified a Severe Risk Area due to the
exceptionally high Technosylva wildfire consequence. A fire starting in this location has the potential to
grow larger than 10,000 acres in size in the first eight hours.

SME review confirmed the location of the overhead lines in relation to the dry, heavy vegetation in the
area, topography, and potential winds could lead to a fire of this size.

Figure SCE 6-15 shows one of many Google Maps screenshots of the location that SMEs reviewed,
confirming the designation as a Severe Risk Area.?’

86 Note that the review of unhardened miles for each area/tranche is in progress. Therefore, the total miles
provided in the table are not finalized and are subject to change.
87 Figure SCE 6-15 is a screenshot of the location marked with the teal circle in SCE 6-14.
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Figure SCE 6-14 - Example of 100% Match of Risk Model and SME Review

Original proposed mitigation by the consequence risk Confirmed mitigation from detailed review and SME
model judgement that matches the consequence risk model

Figure SCE 6-15 - Photo of Location Confirms Severe Risk Area Designation
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Figure SCE 6-16 below shows an example of a deviation between the initial output (left picture) and
detailed SME review (right picture). The initial output flagged these circuit segments as Severe Risk
Areas because they fit the criteria of egress constrained and burn-in buffer.

However, during SME review, it became apparent that the overhead lines mainly run over dirt, roads
and light brush and relatively fewer structures in the area would be threatened by a wildfire. The
recommendation from the detailed SME review for this location was to convert the designation to High
Consequence.
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Figure SCE 6-17 shows one of many Google Maps screenshots of the location that SMEs reviewed,
confirming the need to convert the designation from Severe Risk Area to High Consequence Area.®®

Figure SCE 6-16 - Example of a Deviation Between Risk Model and SME Review

Original proposed mitigations by Detailed review and SME judgement confirmed need to deviate
consequence risk model from consequence risk model and convert to CC

Covered Conductor

Underground

Leave bare

Figure SCE 6-17 - Photo of Location Confirms Need to Convert Designation from Severe Risk to
High Consequence

Based on the results of the IWMS Review and Revise stage, SCE selects the appropriate mitigation(s) to
deploy to each area. SCE details this aspect of the IWMS in Section 7.1.4.

8 Figure SCE 6-17 is a screenshot of the location marked with a teal circle in Figure SCE 6-16.
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Individual Hazard Risks
R2: Ignition Risk

Ignition risk: The total expected annualized impacts from ignitions at a specific location. This considers
the likelihood that an ignition will occur, the likelihood the ignition will transition into a wildfire, and the
potential consequences—considering hazard intensity, exposure potential, and vulnerability—the
wildfire will have for each community it reaches

SCE considers Ignition Risk as synonymous with Wildfire Risk, which is the product of Ignition Likelihood
(IRC1) and Wildfire Consequence (IRC3). SCE calculates Wildfire Risk at the individual asset level. Overall
Wildfire Risk is the sum of the individual asset risks over the entire HFRA.

R3: PSPS Risk

PSPS risk: The total expected annualized impacts from PSPS at a specific location. This considers two
factors: (1) the likelihood a PSPS will be required due to environmental conditions exceeding design
conditions, and (2) the potential consequences of the PSPS for each affected community, considering
exposure potential and vulnerability

SCE’s overall PSPS risk is the product of Product of PSPS Likelihood (IRC4) and PSPS Consequence (IRC5).
SCE calculates PSPS Risk at the circuit level. Overall PSPS risk is the sum of the circuit level risk in HFRA.

SCE calculates PSPS Risk in the MARS Framework. In the IWMS Risk Framework, locations that
experience frequent de-energizations and/or potential for PSPS events even when locations are fully
covered are considered for mitigation. Please see the description of both frameworks earlier in this
section and in Section 6.1.1 for the basis behind this approach.

Intermediate Risk Components
IRC1: Ignition Likelihood

Ignition likelihood: The total anticipated annualized number of ignitions resulting from electrical
corporation-owned assets at each location in the electrical corporation’s service territory. This considers
probabilistic weather conditions, type and age of equipment, and potential contact of vegetation and
other objects with electrical corporation assets. This should include the use of any method used to reduce
the likelihood of ignition. For example, the use of protective equipment and device settings to reduce the
likelihood of an ignition upon an initiating event.

SCE considers Ignition Likelihood to be synonymous with Probability of Ignition (POI). The pre-mitigated
POI for every asset is a probabilistic assessment of Ignition Likelihood prior to mitigation deployment.
The POI of each asset is further adjusted to account for system hardening activities (e.g., covered
conductor) that have taken place.

POl is the sum of the ignition component probabilities at that location (i.e., Equipment Ignition
Likelihood (FRC1), Contact from Vegetation Ignition (FRC2), and Contact by Object Ignition Likelihood
(FRC3). POl is used to assess overall utility wildfire risk at a given locations.

Please also see the description below regarding Wildfire Likelihood and how SCE considers Wildfire
Likelihood sub-components during the Review & Revise stage of the IWMS Risk Framework.
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IRC2: Wildfire Likelihood

Wildfire likelihood: The total anticipated annualized number of fires reaching each spatial location
resulting from utility-related ignitions at each location in the electrical corporation service territory. This
considers the ignition likelihood and the likelihood that an ignition will transition into a wildfire based on
the probabilistic weather conditions in the area.

SCE does not differentiate between Ignition Likelihood and Wildfire Likelihood. As described above in
the discussion of Ignition Likelihood and earlier in Section 6.1.1, SCE models potential fire behavior and
spread from individual utility asset locations.

During the Review & Revise stage of the IWMS Risk Framework, SCE’s risk management, fire science,
and engineering experts consider Wildfire Likelihood sub-components such as equipment failure
likelihood, contact from vegetation likelihood, and contact from other likelihood in determining
potential mitigation selection and deployment. SCE notes that not all sub-components may be
applicable in each location.

IRC3: Wildfire Consequence

Wildfire consequence: The total anticipated adverse effects from a wildfire on each community it
reaches. This considers the wildfire hazard intensity, the wildfire exposure potential, and the inherent
wildfire vulnerabilities of communities at risk (see definitions in the following list).

SCE estimates Wildfire Consequences (e.g., acres burned, structures impacted, population impacted)
and their associated safety and financial impacts for a given set of deterministic match drop simulations
for all overhead assets in SCE’s HFRA across 444 weather scenarios using a 2030 fuel projection.

Wildfire Consequence is used, in conjunction with Wildfire Vulnerability, to assess the impact of
potential consequences associated with an ignition event in proximity to overhead assets.

In the IWMS Risk Framework, SCE categorizes simulated wildfires based on three definitions:

Significant Fires are simulated fires that, at 8 hours after ignition, burned more than 10,000
acres or had at least one fatality or had at least 50 structures impacted.

Destructive Fires are simulated fires that, at 8 hours after ignition, burned between 300 acres
and 10,000 acres with zero fatalities and/or had fewer than 50 structures impacted.

Small Fires are simulated fires that, at 8 hours after ignition, burned less than 300 acres with
zero fatalities and no structures impacted.

These three categories inform the risk tranches that SCE uses to determine mitigation selection,
prioritization, and scope deployment. Please see the description of the IWMS methodology earlier in
Section 6.2.1 for additional factors considered such as egress and burn-in buffer.
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IRC4: PSPS Likelihood

PSPS likelihood: The likelihood of an electrical corporation requiring a PSPS given a probabilistic set of
environmental conditions.

SCE considers PSPS Likelihood as synonymous with Probability of De-energization (POD).

The pre-mitigated POD for every asset is based on a deterministic back cast of historical wind and fuel
moisture conditions at each location within SCE’s HFRA. POD is used to assess PSPS risk at a for each
circuit.

SCE calculates PSPS Likelihood in the MARS Framework. In the IWMS Risk Framework, locations that
experience frequent de-energizations and/or potential for PSPS events even when locations are fully
covered are considered for mitigation. Please see the description of both frameworks earlier in this
section and in Section 6.1.1 for the basis behind this approach.

IRC5: PSPS Consequence

PSPS consequence: The total anticipated adverse effects from a PSPS for a community. This considers the
PSPS exposure potential and inherent PSPS vulnerabilities of communities at risk (see definitions in the
following list).

SCE estimates PSPS Consequences based on an assessment of natural unit consequences (e.g., customer
minutes of interruption (CMI)) and associated safety and financial impacts for a given proactive de-
energization event.

PSPS Consequence is used, in conjunction with PSPS Vulnerability, to assess the impact of potential
consequences associated with a de-energization event in proximity to overhead assets.

SCE calculates PSPS Consequence in the MARS Framework. In the IWMS Risk Framework, locations that
experience frequent de-energizations and/or potential for PSPS events even when locations are fully
covered are considered for mitigation. Please see the description of both frameworks earlier in this
section and in Section 6.1.1 for the basis behind this approach.

Fundamental Risk Components
FRC1: Equipment Ignition Likelihood

Equipment ignition likelihood: The likelihood that electrical corporation-owned equipment will cause an
ignition either through normal operation (such as arcing) or through failure.

Equipment Ignition Likelihood, also referred to as Equipment/Facility Failure Probability of Ignition (EFF
POI), is the probability associated with equipment causing a fault or arcing event that leads to ignition at
a given location.

The pre-mitigated EFF POI for every asset is a probabilistic assessment of ignition likelihood prior to
mitigation deployment.

EFF POl is the sum of the ignition component sub models (e.g., conductor POI, transformer POI, switch
POI, etc.) probabilities at a given location.
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Please also see the description above regarding Wildfire Likelihood and how SCE considers Wildfire
Likelihood sub-components during the Review & Revise stage of the IWMS Risk Framework.

FRC2: Contact from Vegetation Ignition Likelihood

Contact from vegetation ignition likelihood: The likelihood that vegetation will contact electrical
corporation-owned equipment and result in an ignition.

Contact from Vegetation Ignition Likelihood, also referred to as Contact from Foreign Object -
Vegetation Probability of Ignition (CFO-Veg POI), is the probability associated with vegetation coming in
contact with utility equipment and causing a fault or arcing event that leads to ignition at a given
location.

The pre-mitigated CFO-Veg. POI for every asset is a probabilistic assessment of ignition likelihood prior
to mitigation deployment.

Please also see the description above regarding Wildfire Likelihood and how SCE considers Wildfire
Likelihood sub-components during the Review & Revise stage of the IWMS Risk Framework.

FRC3: Contact by Object Ignition Likelihood

Contact by object ignition likelihood: The likelihood that a non-vegetative object (such as a balloon or
vehicle) will contact electrical corporation-owned equipment and result in an ignition.

Contact from Object Ignition Likelihood, also referred to as Contact from Foreign Object Probability of
Ignition (CFO POI), is the probability associated with objects other than vegetation (e.g., vehicles,
balloon, animals, other, unknown, etc.) coming in contact with utility equipment and causing a fault or
arcing event that leads to an ignition at a given location.

The pre-mitigated CFO POI for every asset is a probabilistic assessment of ignition likelihood prior to
mitigation deployment.

Please also see the description above regarding Wildfire Likelihood and how SCE considers Wildfire
Likelihood sub-components during the Review & Revise stage of the IWMS Risk Framework.

FRC4: Burn Probability

Burn probability: The likelihood that a wildfire with a nearby but unknown ignition point will burn a
specific location within the service territory based on a probabilistic set of weather profiles, vegetation,
and topography.

SCE assumes a continuous Burn Probability throughout all of its HFRA. SCE uses a deterministic, rather
than probabilistic, modeling approach that identifies the maximum consequences from a range of
weather scenarios to represent wildfire consequences for individual locations. The underlying premise
of SCE’s wildfire consequence model is that fuels are receptive enough to an ignition event to result in a
Significant, Destructive, or Small fire (see definitions above in Wildfire Consequence) under the modeled
444 deterministic weather scenarios.

This modeling approach removes the need to separately determine burn probability to assess the
relative receptiveness of vegetation to ignition events, given that fuels are already assumed to be fully
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cured and highly receptive. Fuel data is updated regularly to reflect updated burn probability based on
the current vegetation state across SCE’s service territory.

As an additional data point, SCE has compared its wildfire consequence simulations to burn probability
analysis performed by the U.S. Forest Service (USFS). See Section 6.4.1.2 for additional information.

FRC5: Wildfire Hazard Intensity

Wildfire hazard intensity: The potential intensity of a wildfire at a specific location within the service
territory given a probabilistic set of weather profiles, vegetation, and topography.

Although SCE does not utilize wildfire hazard intensity metrics such as flame length (FL) or rate of spread
(RoS) in the MARS or IWMS frameworks, SCE’s Technosylva wildfire consequence estimates contain
corresponding wildfire hazard intensity metrics.

SCE considers wildfire hazard intensity metrics such as flame length and rate of spread during its HFTD
boundary review to model locations that require further analysis. Please see Section 6.4.1.2.

FRC6: Wildfire Exposure Potential

Wildfire exposure potential: The potential physical, social, or economic impact of wildfire on people,
property, critical infrastructure, livelihoods, health, environmental services, local economies,
cultural/historical resources, and other high-value assets. These may include direct or indirect impacts, as
well as short- and long-term impacts.

SCE does not have a separate risk component for Wildfire Exposure Potential, as SCE considers all
locations within its HFRA are subject to extreme or elevated wildfire exposure potential. Please see
Section 6.4.1.2.

FRC7: Wildfire Vulnerability

Wildfire vulnerability: The susceptibility of people or a community to adverse effects of a wildfire,
including all characteristics that influence their capacity to anticipate, cope with, resist, and recover from
the adverse effects of a wildfire (e.g., access and functional needs customers, Social Vulnerability Index,
age of structures, firefighting capacities).

Wildfire vulnerability in MARS is considered through a relative ranking of circuits based on the
composite scoring of Access and Functional Needs (AFN) and Nonresidential Critical Infrastructure
(NRCI) customers in comparison to other circuits in its HFRA.

The resulting AFN/NRCI Index is used in conjunction with SCE’S MAVF to amplify the safety component
of the wildfire consequence score for a given location.

Wildfire vulnerability in IWMS is incorporated based on the consideration of locational risk factors
including known Communities of Elevated Fire Concern (CEFCs), locations with high fire frequency and
population egress, as well as locations which could trapped populations in identified egress locations
(i.e., “Burn in Buffer”). Please see the explanation of the IWMS Risk Framework in earlier in this section.
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FRC8: PSPS Exposure Potential

PSPS exposure potential: The potential physical, social, or economic impact of a PSPS event on people,
property, critical infrastructure, livelihoods, health, local economies, and other high-value assets.

SCE does not have a separate risk component for PSPS Exposure Potential, as SCE considers all locations
within its HFRA (and interconnected circuit segments that may be outside HFRA) as subject to PSPS
exposure potential.

FRC9: PSPS Vulnerability

Vulnerability of community to PSPS (PSPS vulnerability): The susceptibility of people or a community to
adverse effects of a PSPS event, including all characteristics that influence their capacity to anticipate,
cope with, resist, and recover from the adverse effects of a PSPS event (e.g., high AFN population, poor
energy resiliency, low socioeconomics).

Please see the discussion above regarding how Wildfire vulnerability is determined under the MARS
Framework; SCE uses the same approach for PSPS vulnerability.

SCE calculates PSPS Vulnerability in the MARS Framework. In the IWMS Risk Framework, locations that
experience frequent de-energizations and/or potential for PSPS events even when locations are fully
covered are considered for mitigation. Please see the description of both frameworks earlier in this
section and in Section 6.1.1 for the basis behind this approach.

6.2.2 Risk and Risk Components Calculation

The electrical corporation must calculate each risk and risk component defined in Section 6.2.1. Appendix
B, “Calculation of Risk and Risk Components,” provides additional requirements on these calculations.
These are the minimum requirements and are intended to establish the baseline evaluation and
reporting of all electrical corporations. If the electrical corporation identifies other key factors as
important, it must report them in the WMP in a similar format.

The electrical corporation must provide schematics illustrating the calculation of each risk and risk
component as necessary to demonstrate the logical flow from input data to outputs, including separate
items for any intermediate calculations.

Figure 6-2 provides an example of a calculation schematic for the equipment likelihood of ignition.
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Figure 6-2 - Example of a Calculation Schematic
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The electrical corporation must summarize any differences between its calculation of these risk
components and the requirements of these Guidelines. These differences may include any of the
following:

e Additional input parameters beyond the minimum requirements for a specific risk component

e Calculations of additional outputs beyond the minimum requirements for a specific risk
component

e Calculations of additional risk components defined by the electrical corporation in Section 6.2.1

The process used to combine risk components must be summarized for each relevant risk component.
This process must align with applicable CPUC decisions regarding the inclusion of Risk Assessment and
Mitigation Phase (RAMP) filings. If scaling factors (such as multi-attribute value functions [MAVFs] or
representative cost) are used in this combination, the electrical corporation must present a table with all
relevant information needed to understand this procedure. The electrical corporation must organize this
discussion into the following two subsections focusing on likelihood and consequence.

Diagrams for Risk Components

SCE has developed calculation schematics and input/output diagrams for each risk component, except
for the five components that SCE does not calculate directly or are addressed through other risk
components (i.e., Wildfire Likelihood, Burn Probability, Wildfire Hazard Intensity, Wildfire Exposure
Potential, and PSPS Exposure Potential).
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The diagrams are provided in Appendix B: Supporting Documentation for Risk Methodology and
Assessment, as well as the additional information for each risk component required by Appendix B:
Supporting Documentation for Risk Methodology and Assessment. The diagrams are provided in
Appendix B: Supporting Documentation for Risk Methodology and Assessment, as well as the
additional information for each risk component required by Appendix B: Supporting Documentation
for Risk Methodology and Assessment.

6.2.2.1 Likelihood

The electrical corporation must discuss how it calculates the likelihood that its equipment (through
normal operations or failure) will result in a catastrophic wildfire and the resulting likelihood of issuing a
PSPS. The risk components discussed in this section must include at least the following:

e Ignition likelihood
o Equipment failure likelihood of ignition
o Contact from vegetation likelihood of ignition
o Contact from object likelihood of ignition
e Burn probability
e PSPS likelihood
IRC1: Ignition Likelihood

As noted in the previous section, SCE considers Ignition Likelihood to be synonymous with Probability of
Ignition (POI). The pre-mitigated POI for every asset is a probabilistic assessment of ignition likelihood
prior to mitigation deployment.

Figure SCE - 6-18 Probability of Ignition
Probablity of Ignition = POIgpp + POIcFoyeg + POICFO — Other

The conditional POI associated with EFF and CFO probabilities are based on the sum of individual
component probabilities of individual subcomponent models (e.g., EFF-conductor, CFO- vegetation,
etc.). These subcomponent models utilize machine learning (ML) algorithms to assess the relevance of
ignition drivers relevant to that subcomponent type. For instance, each EFF related subcomponent
model uses historical asset outage data, current asset condition (e.g., age, voltage, inspection results,
etc.)., and relevant environmental attributes (e.g., historical wind, asset loading, number of customers,
temperature, relative humidity etc.).
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Figure SCE 6-19 - Schematic for Individual SCE Probability of Ignition Subcomponent Models
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SCE performs data synthesis and quality checks on each of these individual subcomponent models.
These models are tested and updated using new observed failures and new inspection, remediation, or

replacement information.

Figure SCE 6-20 - Schematic for SCE Probability of Ignition Model
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These statistical models are created with the assumption that a given set of explanatory data is what
contributes to a failure or non-failure outcome. With this, machine learning models use historical
environmental, physical, and electrical variables paired with their actual records of failures to derive
statistical insights. The historical data used to derive subcomponent POls are divided into a training set,
a testing set randomly stratified from the same time period as the training set, and a validation set of
data held out from a year the model has never seen.

The training set is used to train the model by finding patterns in how independent variables led to
dependent variables or outcomes and is the only data that affects the decision thresholds within a
model. The test set is not used to train the model, but to measure model accuracy by comparing model
predictions to actual outcomes.

The validation set is also not used to train the model. These data are used to measure the accuracy of
the model by determining if the model degrades over time. See

Figure SCE 6-21 and Figure SCE 6-22, below.

Figure SCE 6-21 - Schematic of POl Subcomponent Model Calculation
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Figure SCE 6-22 - Schematic of POl Subcomponent Testing, Training, and Validation
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Subcomponent and overall model performance is measured by the statistical significance of model and
subcomponent model predictions between the training set and testing set, as well as the training data
set and the validation data set. Known historical failures are withheld from model training and the
model is “tested” to see if it can predict them. How often the model accurately predicts an ignition
event is quantifiable and provides confidence in its future predictions. SCE utilizes two widely accepted
methods of quantifying model performance - the Confusion Matrix and the Receiver Operating
Characteristic (ROC).

The Confusion Matrix (see Figure SCE 6-23, below) is a metric structure that organizes the predictions of
a predictive model into buckets based on whether the predictions are correct. They are used to compare
correct and incorrect predictions of the algorithm based on a set of known outcome data (e.g., test set)
to determine how often the model predicted failures and non-failures correctly (true positive and true
negative rates, respectively), as well as the occurrences when the model predicted incorrectly (false
positive and false negative, respectively).

Assuming the convention that a positive prediction is an ignition prediction, and conversely a negative
prediction is a non-ignition prediction, a true positive prediction is when the model predicts that an
ignition is likely to occur which agrees with what happened. A true negative result occurs when the
model correctly predicts that no ignition event occurred in the test set period. A false positive result
occurs when the model predicts that an ignition may occur but in the test set, it did not. A false negative
result occurs when the model predicts an ignition is unlikely, but the test data shows it did.

The diagonal elements denote how often the model was correct, and the off-diagonal elements
measure how often the model is incorrect. The true positive rate is also known as the model
“sensitivity” or “recall,” the false positive rate is also known as “type 1 error,” and the false negative is
also known as “type 2 error.” The machine learning models calculate probabilities, which are a
continuum of values from 0-100%. These confusion matrices are made by picking a decision threshold
(often 50%) where, if the probability is greater than this threshold, the event is said to be likely to occur
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and vice versa. It is important to note this matrix results in a relative and comparative ranking of model
performance.

Figure SCE 6-23 - Schematic of POI Validation Confusion Matrix
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In addition to the Confusion Matrix, SCE uses the ROC curve to measure accuracy of each subcomponent
model, as the overall model behaves based on different probability thresholds, as represented by the
solid blue line in Figure SCE 6-24 As mentioned, the confusion matrix is sensitive to the decision
threshold and there is often a tradeoff in discriminating true failures at the expense of increasing the
false failure rate. A way to summarize the ROC curve into a single metric is by taking the integral of the
true positive rate with respect to the false positive rate or calculating the Area Under the Curve (AUC). If
the model were to perfectly classify the train, test, and validation data, the AUC would result in a score
of 1.0 (100%) “true positive” result. If the model were to randomly select “true positive” results 50% of
the time, the AUC would result in a score of 0.5 (50%), which is no better than a random guess or
colloquially a “coin toss”, as represented by the dotted red line in Figure SCE 6-24.
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Figure SCE 6-24 - Schematic of POl ROC Curve
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IRC2: Wildfire Likelihood

SCE does not differentiate between Ignition Likelihood and Wildfire Likelihood. As described above in
the discussion of Ignition Likelihood and earlier in Section 6.1.1, SCE models potential fire behavior and
spread from individual utility asset locations.

FRC1: Equipment Failure Likelihood of Ignition

EFF POI (synonymous with Equipment Failure Likelihood of Ignition) is the sum of the EFF ignition
component sub models (e.g., conductor POI, switch POI, transformer POI, etc.) probabilities at a given
location.

EFF POI utilizes similar algorithms and model performance metrics as described above regarding Ignition
Likelihood.

FRC2: Contact from Vegetation Likelihood of Ignition

CFO — Veg. POI utilizes similar algorithms and model performance metrics as described above regarding
Ignition Likelihood.

FRC3: Contact from Object Likelihood of Ignition

Contact from Object Ignition POI (e.g., vehicles, balloon, animals, other, unknown, etc.) utilizes similar
algorithms and model performance metrics as described above regarding Ignition Likelihood.

FRC4: Burn Probability

Please see Section 6.2.1 for how SCE considers this risk component.
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IRC4: PSPS Likelihood

To estimate PSPS Likelihood (also referred to by SCE as POD), SCE derived a 10-year historical
climatology of PSPS weather conditions along distribution circuits. This historical climatology was used
to determine the extent by which recent years experienced de-energization conditions at above- or
below-average frequency, and to what degree mitigations reduce de-energization frequency.

SCE used a gridded historical dataset available at a two-kilometer by two-kilometer spatial resolution
over the entire SCE territory to derive this historical climatology. The gridded dataset provided
consistent data coverage and a sufficient period of length to derive the average number of hours each
circuit would have exceeded PSPS de-energization criteria in the modeled data using specific thresholds.
This information was used to derive the historical exceedance of circuit de-energization conditions
based on unhardened de-energization thresholds.

SCE then adjusted these de-energization thresholds to simulate a fully hardened forecast exceedance
post mitigation deployment. The resulting estimate provided a pre-and post-POD based on the number
of hours each circuit might exceed PSPS conditions once hardened, assuming average future conditions
are similar to historical climatological conditions.

SCE notes the historical climatology is driven by observed historical atmospheric conditions. Terrain and
meteorological resolution are constrained to the same computational limitations. The ability to
represent complex terrain is limited, as is representation of small-scale weather features that play
important factors in determining local wind speeds. Additionally, climate change literature does not
definitely point to a likely increase or decrease in potential future high wind conditions.

6.2.2.2 Consequence

The electrical corporation must discuss how it calculates the consequences of a fire originating from its
equipment and the consequence of implementing a PSPS event. The risk components discussed in this
section must include at least the following:

e  Wildfire consequence

o Wildfire hazard intensity

e Wildfire exposure potential
o Wildfire vulnerability

e PSPS consequence

e PSPS exposure potential

e PSPS vulnerability
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IRC3: Wildfire Consequence

SCE utilizes Technosylva-based wildfire modeling tools to assess wildfire consequences based on
deterministic match-drop simulations at utility asset location (see Figure SCE 6-25) for a consistent
unsuppressed 8 hour burn period. The use of deterministic match drop simulations allows SCE to isolate
ignitions associated with wildfire simulations along utility assets and assign the resulting natural unit
consequences back to those assets.

The use of a consistent unsuppressed 8 hour burn period allows for direct comparison of the resulting
consequences. An eight hour burn period is used to represent the first burn period of which there is
certainty in the fuel, wind, and weather conditions at the time of the initial ignition. As evident by CPUC
analysis®® of utility 2019 PSPS events, there is inherent uncertainty in the fuel, wind, weather, as well as
suppression, evacuation, and other community response variables beyond the initial burn period.

Figure SCE 6-25 - Example of Ignition Points (Black Dots) in Proximity to Utility Assets (Gray
Lines)

SCE uses the maximum model consequence across the 444 modeled weather scenarios simulated along
each of the 29 million match drop simulation ignition points. These 444 modeled weather scenarios
reflect the 41 weather scenarios used by the CPUC in the development of the utility HFTD map, as well
as 403 additional weather scenarios reflective of dry fuel conditions with or without the presence of
significant wind (i.e., fuel-driven fires). For longer-term planning purposes, SCE utilizes a 2030 fuel layer
reflecting likely fuel regrowth patterns in fire scars greater than 5,000 acres.

83 https://www.cpuc.ca.gov/consumer-support/psps/technosylva-2019-psps-event-wildfire-risk-analysis-reports
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SCE assigns the resulting maximum natural unit consequences (e.g., acres, building, and population)
across the 444 simulated weather scenarios to the asset in proximity to those match drop simulation
using zonal statistics. The resulting natural unit acres and building consequences are translated into
financial values (e.g., suppression and restoration costs per acre, and building replacement value).
Natural unit population consequences (e.g., fatalities and series injuries) are translated into a safety
index (e.g., one serious injury equals one quarter of a fatality). SCE also assumes eight hours of customer
interruption along the circuit in which the ignition propagated. The resulting reliability values — the
product of eight hours of interruption and the number of customers on a given circuit — are used as a
conservative estimate of the potential reliability impacts of a resulting wildfire. See Figure SCE 6-26.

Figure SCE 6-26 - Schematic of SCE Wildfire Consequence Modeling (8 hours, unsuppressed)
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Below SCE provides additional information about how consequences are translated into a MARS score.

Safety Consequences: SCE defines serious injuries and fatalities as those associated with both members
of the public and firefighters injured during a wildfire event based on known reported information. To
estimate Safety Consequence associated with individual wildfire simulations, SCE uses a ratio of 256
structures impacted to one fatality, and a ratio of 107 structures impacted to one serious injury. These
ratios are based on recent historical wildfires in SCE’s service territory. These safety consequences are
then combined into a Safety Index in which one serious injury is equal in value to one quarter fatality.

132



1
Safety Index = (1 X Fatalities + 2 X Serious Injuries) X Wildfire Vulnerability

Reliability Consequences: SCE assumes an eight-hour service interruption for each customer account on
the circuit from which that ignition occurred. SCE understands these numbers may be a conservative

estimate given that fire sheds may impact multiple circuits during an actual wildfire event. These
impacts are represented by the number of customer minutes of service interruptions (CMI).

Reliability = Customers X (8 hours X 60 minutes)

Financial Consequences: SCE uses average cost information representing costs associated with damage
to physical structures, as well as firefighting suppression costs and land restoration costs for each
individual wildfire simulation. To model socio-economic equity across SCE’s service territory, SCE uses a
system-wide average estimated cost of $940,337 per structure impacted.?® SCE understands these
numbers may be a conservative estimate given that insured losses may exceed actual structure values
for each wildfire event. SCE also uses a per-acre fire-fighting suppression cost figure of $876; and a per
acres land restoration cost of $1,460.%

Financial = (# of Structures) X ($940,337) + (# of Acres) X ($876)
+ (# of Acres) x ($1,460)

Overall MARS Risk Score

In Table SCE 6-05, SCE summarizes the associated attributes, units, weights, ranges and scaling functions
to convert natural units of consequences (e.g., CMI, dollars, safety) into a unit-less risk score. These
components were based on the principles set forth in the S-MAP Settlement and presented in SCE’s
2022 RAMP filing.

Table SCE 6-05 - MARS Conversion Table

Attribute Units ‘ Weight Range Scaling Factor
Safety Index 50% 0-100 Linear
Reliability Customer Minutes of 25% 0 - 2 Billion Linear
Interruption (CMI)
Financial Dollars 25% 0 - 5 Billion Linear

%0 Estimated average structure value is based on the RMS industry exposure database (IED) for SCE’s service area.
91 Suppression costs are based on a five-year average of California’s reported wildfire suppression costs from 2016-
2020.
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Figure SCE 6-27 provides a step-by-step illustrative example using the weights, ranges and scaling
functions to transform consequences (in this example Financial) into a unitless risk score. The same
methodology would be used for the safety and reliability consequences.

Figure SCE 6-27 - MARS Conversion Steps

|

- Linear Scole /// Step Action Value

8 ——
v ~ : -
& - /,/ 1 Identify Consequence Value $2 Billion
= >
2 § 2 Determine Scaled Score 40
X W [t /o/
= ~
= 3 Identify Attribute Weight [Financial] 25%

Apply Weight to Scaled Score

10=25% * 40

Finandal Risk Score (MARS)

10

Financial Consequence Range (Billions)

SCE’s Use of a Deterministic Approach & Evaluating Wildfire Consequence Results

Given that future weather conditions are not known, match drop simulations (i.e., deterministic) using
maximum observed fire weather conditions more appropriately reflect the relative wildfire risk
associated with ignitions in proximity to utility assets than probabilistic methods that are based on a
range of weather conditions.

Probabilistic methods rely on past historical information to project forward wildfire trends based on an
analysis of several partially isolatable variables leading to wildfire ignition (e.g., the susceptibility of fuels
to wildfire ignition) and post-ignition decision making (e.g., wildfire suppression decision making and
resourcing). These probabilistic methods typically do not properly reflect upward or downward trends in
climate change or changes in the amount of availability suppression resources.

While empirical estimations regarding the impact of the dynamic risks of climate change and/or
suppression can be added to probabilistic models, it is difficult to discern the relative contribution of
each of these variables on the overall model as their impacts would likely vary by location. It is also not
clear to what extent probabilistic models would produce a superior result over deterministic models
(see Leuenberger et. al 2018).%2

In the IWMS Risk Framework, SCE categorizes simulated wildfires based on three definitions:

Significant Fires are simulated fires that, at 8 hours after ignition, burned more than 10,000
acres or had at least one fatality or had at least 50 structures impacted.

Destructive Fires are simulated fires that, at 8 hours after ignition, burned between 300 acres
and 10,000 acres with zero fatalities and/or had fewer than 50 structures impacted.

92 “wildfire susceptibility mapping: Deterministic vs. stochastic approaches”, Environmental Modelling & Software,
Volume 101, March 2018, Pages 194-203.
https://www.sciencedirect.com/science/article/abs/pii/S1364815217303316?via%3Dihub
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Small Fires are simulated fires that, at 8 hours after ignition, burned less than 300 acres with
zero fatalities and no structures impacted.

Please see the description of the IWMS methodology in Section 6.2.1 for additional discussion of how
these results are used to inform the three risk tranches within IWMS.

FRC5: Wildfire Hazard Intensity

Please see Section 6.2.1 for how SCE considers this risk component.
FRC6: Wildfire Exposure Potential

Please see Section 6.2.1 for how SCE considers this risk component.
FRC7: Wildfire Vulnerability

SCE has developed a multiplier to represent the vulnerability of customers to a wildfire or PSPS event.
The purpose of this multiplier is to amplify the safety index based on the relative ranking of those
circuits compared to other circuits in HFRA based on the total AFN and NRCI customers on those circuits.

AFN customers include those customers which are subject one or more of the following criteria: Critical
Care, disabled, Medical Baseline, Low Income, limited English, pregnant, children. NRCI customers
include those customers in the Healthcare and Public Health, Water and Wastewater Systems,
Emergency Services, Communication, Transportation, Government Facilities, or Energy sectors.

An AFN multiplier value of “2” represents the highest AFN score compared to other circuits in the HFRA;
an AFN multiplier value of “1” represents a circuit with an AFN score of zero. Similarly, a circuit with an
NRCI multiplier value of “2” represents the highest NRCI score compared to all of the other circuits in
HFRA; an NRCI score of “1” represents a circuit with a NRCI score of zero.

In the case of Wildfire Vulnerability, this multiplier represents the relative level of support that an
individual or entity would need in the case of a wildfire event.

AFN ScoreCircuit
AFN Score Max

AFNCircuitMultiplier =

NRCI ScoreCircuit
NRCI Score Max

NRCICircuitMultiplier =1+

Wildfire Vulnerability circyit = AFN CircuitMultiplier X NRCI CircuitMultiplier
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Wildfire vulnerability in IWMS is incorporated based on the consideration of locational risk factors
including known Communities of Elevated Fire Concern (CEFCs), locations with high fire frequency and
population egress, as well as locations in which an ignition could cause a wildfire which could spread to
and trap populations in identified egress locations (i.e., “Burn in Buffer”). Please see the description of
the IWMS Risk Framework in section 6.2.1.

IRC5: PSPS Consequence

SCE estimates PSPS Consequences associated with a proactive de-energization event by using the
number of customers impacted along with the potential frequency and duration of those events to
estimate potential safety, reliability, and financial impacts.

Safety Consequences: SCE multiplies the total customers in scope by three to estimate the total
population impacted. The resulting total population impacted is then multiplied by a safety conversion
factor, based epidemiological data from the 2003 Northeast Blackout event as a data point®3, to
estimate the number of fatalities. These safety consequences are combined into a Safety Index in which
one serious injury is equal in value to one quarter fatality. SCE adjusts the Safety Index by the applicable
PSPS Vulnerability multiplier for the circuit in scope.

Safety Index = (Population X Safety Conversion Factor) X PSPS Vulnerability

Reliability Consequences: SCE assumes an 8-hour service interruption for each customer account on the
circuit in scope for that event. SCE understands these numbers may be a conservative estimate given
that SCE attempts to minimize the number of customers in scope for a given PSPS event. These impacts
represent the number of customer minutes of service interruptions (CMI).

Reliability = Customers X (8 hours X 60 minutes)

Financial Consequences: SCE uses the number of customers to estimate the potential financial impact.
SCE uses $250 per customer service account, per de-energization event, to approximate potential
financial losses, recognizing that some customers may experience no financial impact, while other

customer losses may exceed $250%.
Financial = Customers X $250 per event

% That blackout lasted for 48 hours, impacted 50 million people, and was recorded to have 100 fatalities, which
converts to 4.2 x 10-8 fatalities / people-hrs. Other data points include the 2011 Southwest blackout and the
2019 PSPS outages in SCE service area, though no fatalities were attributed to those events.

% This is not an acknowledgment that any given customer has or will incur losses in this amount, and SCE

reserves the right to argue otherwise in litigation and other claim resolution contexts, as well as in CPUC
regulatory proceedings. This estimate is based on a number of factors including SCE internal Value of Service
(VoS) studies, claims information, as well as benchmarking with other utilities.
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Overall MARS Risk Score

SCE uses the same weights, ranges, scaling functions as described above in the explanation of Wildfire
Consequence.

FRC8: PSPS Exposure Potential
Please see section 6.2.1 for how SCE considers this risk component.
FRC9: PSPS Vulnerability

Please see the discussion above regarding how Wildfire vulnerability is determined under the MARS
Framework; SCE uses the same approach for PSPS vulnerability.

PSPS Vulnerability Circyit = AFN CircuitMultiplier X NRCI CircuitMultiplier

6.2.2.3 Risk
The electrical corporation must discuss how it calculates each risk and the resulting overall utility risk
defined in section 6.2.1. The discussion in this section must include at least the following:

e Ignition risk

e PSPSrisk

e Overall utility risk
R2: Ignition Risk

Ignition Risk (synonymous with Wildfire Risk) is calculated as the product of the sum of all Ignition
Likelihood components and Wildfire Consequence for each asset in SCE’s HTFD. The safety score for
each segment is the product of the safety subcomponent of Wildfire Consequence and Wildfire
Vulnerability.

Ignition Risk = Ignition Likelihood x Wildfire Consequence

R3: PSPS Risk

PSPS risk is calculated as the product of PSPS Likelihood (synonymous with Probability of De-
energization (POD)) and PSPS Consequence for each asset in SCE’s HTFD.

PSPS Risk = PSPS Likelihood x PSPS Consequence
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R1: Overall Utility Risk

Overall Utility Risk is calculated as the sum of Ignition Risk and PSPS Risk for each asset in SCE’s HTFD.

Overall Utility Risk = Ignition Risk + PSPS Risk

6.2.3 Key Assumptions and Limitations

Because the individual elements of risk assessment are interdependent, the interfaces between the
various risk models and mitigation initiatives must be internally consistent. In this section of the WMP,
the electrical corporation must discuss key assumptions, limitations, and data standards for the
individual elements of its risk assessment. This must include the following:

Key modeling assumptions made specific to each model to represent the physical world and to
simplify calculations

Data standards, which must be consistently defined (e.g., weather model predictions at a 30-ft
[10-m] height must be converted to the correct height for fire behavior predictions, such as mid-
flame wind speeds)

Consistency of assumptions and limitations in each interconnected model, which must be traced
from start to finish, with any discrepancies between models discussed

Stability of assumptions in the program, including historical and projected changes

More mature programs regularly monitor and evaluate the scope and validity of modeling assumptions.
Monitoring and evaluation categories may include:

Adaptation of weather history to current and forecasted climate conditions

Availability of suppression resources including type, number of resources, and ease of access to
incident location

Height of wind driving fire spread / wind adjustment factor calculation

General equipment failure rates / wind speed functional dependence for unknown components
General vegetation contact rates / wind speed functional dependence for unknown species
Height of electrical equipment in the service territory

Stability of the atmosphere and resulting calculation of near-surface winds

Vegetative fuels and fuel models including adaptations based on fuel management activities by
other Public Safety Partners

Combination of risk components / weighting of attributes in alignment with most recent
decision issued by the CPUC for inclusion in RAMP filings

Wind load capacity for electrical equipment in the service territory
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e Number, extent, and type of community assets at risk in the service territory
e Proxies for estimating impact on customers and communities in the service territory
e Extent, distribution, and characteristics of vulnerable populations in the service territory

The electrical corporation must document each assumption in Table 6-2. The electrical corporation must
summarize detailed assumptions made within models in accordance with the model documentation
requirements in Appendix B.

Key Modeling Assumptions

Please see Table 6-2, where SCE provides its key modeling assumptions and approach for the attributes
listed above. SCE uses its own historical data, research, and studies relevant to wildfire risk assessment
as well as those required in other applicable regulatory forums. SCE looks forward to additional
discussion regarding the applicability of these modeling components in forthcoming OEIS risk modeling
working groups. Please see Appendix B: Supporting Documentation for Risk Methodology and
Assessment for additional information on key modeling assumptions.

Data Standards

The data standards that SCE adopts in its risk modeling is based on the granularity of available data (e.g.,
segment or functional location level). Where appropriate, SCE has provided the data standard it uses for
the key modeling assumption for the attributes listed. Please see Appendix B: Supporting
Documentation for Risk Methodology and Assessment for additional information on data standards.

Consistency of Assumptions and Limitations

SCE has provided its assumptions and the limitations it sees it those assumptions in Table 6-2. SCE’s key
modeling assumptions are used consistently across its risk models. Additional technical information can
be found in Appendix B: Supporting Documentation for Risk Methodology and Assessment.

Stability of Assumptions in the program

As provided in Table 6-2, SCE understands there are limitations of these assumptions and consistently
updates these assumptions (e.g., fuels, weather scenarios, drivers, etc.) for its risk modeling as
necessary and/or as data is available.

139



Table 6-2 - Risk Modeling Assumptions and Limitations

Assumption Justification Limitation Applicable
Models
Adaptation SCE leverages SCE uses SCE’s WRF has a POI
of Weather 2009-2020 machine limited spatial
History weather data learning granularity of
generated from algorithms to 2KM x 2KM.
its weather associate .
. These historical
research and applicable
. weather data
forecasting (WRF) weather
. . . may not be
to identify variables from flecti ‘
weather variables the WRF ;et ective oth
associated with model at the ! ur-e.wea er
e . conditions.
fire incidents (see time of
Section 8.3.5). fault/ignition
events.
SCE uses 444 These weather In order to Wildfire
weather days days increase Consequence
from SCE’s represent fire accuracy and
historical weather meet the
climatology as conditions in underlying 30m
described above. each of SCE’s cell size

Fire Climate
Zones (FCZs).

resolution of the
fuels data, 2 KM
x 2 KM weather
datais
interpolated
spatially using a
bilinear
interpolation
scheme.

These historical
data may not be
reflective of
future fire
weather
conditions.
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Assumption Justification Limitation Applicable
Models
Availability SCE does not The use of a There is Wildfire
of account for consistent inherent Consequence
Suppression historical or unsuppressed uncertainty in
Resources future fire 8-hour burn agent-based

suppression.

period across
all fire
simulations
allows for
comparable
benchmarking
of the
resulting
consequences
across assets

activities, such
as fire
suppression.
The overlapping
jurisdiction,
availability, and
coordination of
resourcing
decisions as well
as the timeliness
of those
decision-making
processes based
on the ignition
detection time
make it
challenging to
model. SCE also
notes that in
many cases, fire
agencies must
respond to
multiple
concurrent fire
events, adding
additional
complexity to
wildfire
suppression
decision-
making.
Calibration of
historical fires
alone does not
reflect these
decision-making
processes. In
lieu of artificially
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Assumption Justification Limitation Applicable
Models
adjusting
consequences
based on fire
suppression, SCE
has chosen to
not to bias these
simulations.
Height of Fire simulations The model is The sheltered Wildfire
Wind Driving require wind based on the WAF assumes Consequence
Fire Spread speed at work of Albini that the wind
midflame to and speed is
compute surface Baughman approximately
fire spread and at (1979) and constant with
20ft to compute Baughman height below
crown fire and Albini the top of a
characteristics. To (1980), using uniform forest
convert the initial some canopy.
10m wind speeds assumptions Sheltered WAF
from WRF to 20ft, made by is based on the
we use a wind Finney (1998). fraction of
adjustment factor crown space
(WAF) from occupied by tree
Andrews (2012). crowns.
General SCE bases its SCE uses SCE uses POI
Equipment equipment failure machine historical data
Failure Rates rates on its learning which may not
predictive models algorithms to be an indicator
for develop of future
Equipment/Facilit predictive equipment
y Failure) EFF) models for failure rates.
subcomponents equipment
using 2015-2020+ failure that

equipment failure
data for its
modelled assets.

are validated
and tested for
accuracy for
inclusion in
our
probabilistic
assessment
for risk
calculations.
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Assumption Justification Limitation Applicable
Models
General SCE bases its SCE uses SCE uses POI
Vegetation vegetation machine historical data
Contact contact rates on learning which may not
Rates its predictive algorithms to be an indicator
model for Contact develop of future
from Foreign predictive vegetation
Object (CFO) models for contact rates.
subcomponent vegetation
using 2015-2020+ contact that
CFO outages for are validated
vegetation sub and tested for
drivers. accuracy for
inclusion in
our
probabilistic
assessment
for risk
calculations.
Height of SCE uses current SCE’s machine Height of POI
Electrical asset condition learning equipment is
Equipment attributes (e.g., models use based on pole
in the age, voltage, historical height of
Service manufacturer, environmental associated asset
Territory height of pole, , physical, and and may not
etc.) as variables electrical reflect actual
utilizes in the variables installation
machine learning paired with height.
algorithms. The their actual
height of records of
electrical failures to
equipment is derive
governed by the statistical
applicable insights.
regulations in GO
95.
Stability of Atmospheric The wildfire The intent of the Wildfire
the instability, as it propagation model is to Consequence
Atmosphere related to wildfire model is a capture the fire

propagation after
initial ignition, is
not considered in

surface model
is not directly
coupled with

propagation at
the time of the
ignition event
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Assumption Justification Limitation Applicable
Models
the model. the through an 8-
atmosphere. It hour simulated
assumes that burn period. The
the heat flux resulting
generated by wildfire is
the wildfire assumed to be
will not fully developed
modify local with fire
atmospheric acceleration,
conditions and flashover, or
thus create decay not being
additional fuel considered.
moisture
dryness (e.g.,
pre-heating) in
any way.
Vegetation SCE uses the Dead fuel Modeling fuel Wildfire
. . ) . . Consequence
Fuels Live/Dead Fuel moisture is moisture is
Moisture Data calculated affected by the
from the 444 using the same limitations
worst weather Nelson model that are .
days developed which is commgn in
by its weather . numerical
. widely used .
forecasting. . modeling. In
These variables am°”$ fire addition to the
include Dead agencies biases and other
moisture content, nationwide. forecast errors
(1hr, 10hr, 100hr, Live fuel associated with
1000hr) moisture is parameters such
herbaceous calculated as temperature,
moisture content, using a atmospheric
and live woody machine moisture, soil
moisture content. learning moisture,
(See Section approach that evaporation
8.3.5). was in part rates, etc.,
developed by needed to
calculate fuel
SCE. .
moisture,
uncertainties
within the
physical

processes of
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Assumption Justification Limitation Applicable
Models
vegetation
phenology
compound the
errors
associated with
vegetation
moisture
outputs
Wildfire
Vegetation Fuels are based The-majority These fuel
. . Consequence
Fuels on the LandFire offire models are
2016 Fyelmodel propagation static and only
{Scott & Burgan meodels represent a
2005) cahopy-and utilize Scott snapshot in time
surfacefuel and-Burgan ata 30m x 30m
models Timber models resolution.
fuel layers, Given
including an These fuel limitations in
additional 19 models the spatial and
custom fuel were temporal
models. developed granularity of
. through this information
Additional WUI . .
daily (e.g., changes in
and Non-Forested I
validation of suburban
Land Use are .
fuels with development
based on .
tomized fuel fire between the
customized fue behavior time the data
models
ting fi data from was captured to
rc—:;preserl.lnng.nlre CalFire and present day),
propaga IO, ! California this data may
those locations. .
National not accurately
(Technosylva,
2020) Guard represent
' FireGuard details in
data land/vegetation
types at the
time of the
ignition.
Wildfire
Combination The natural unit SCE developed The attributes c
of Risk consequences its MAVF are based on onsequence
Components resulting from based on the observable data
/Weighting wildfire principles as and may not
of Attributes simulations are set forth in reflect other
translated into the S-MAP qualitative
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Assumption Justification Limitation Applicable
Models
safety, reliability settlement. factors such as
and consequence Appendix B egress or
scores based on provides customer
SCE MAVF further satisfaction;
framework. discussion and factors which
justification may not lend
for each of the themselves to
components. this type of
. framework.
SCE is an
i They may also
ac ';{e_ £ not reflect of
par |C|par) n associated risk
the CPUC's
Risk Inf q tolerance
DIS ) n orme standards as set
ecision- forth in other
Making ..
Commission
Framework
) and/or
Proceeding N
e o5 Legislative
(“Risk OIR") ;
. guidance.
which governs
modifications
to this risk
assessment
process.
Wind Load SCE assumes the SCE is Equipment POI
Capacity for wind load required to failure can occur
Electrical capacity for its maintain the in both high
Equipment electrical system based wind and
equipment is, at on applicable low/no wind
minimum, aligned CPUC conditions and
with applicable operating can be the result
GO 95 practices. of difficult to
requirements. predict factors,
such as animal
and vehicles
contact.
Wildfire
Number, Not Applicable Communities Not Applicable, c
extent, and atRiskare not | see comment at onsequence
type of spatially left.
community granular

95 R.20-07-013. CPUC Order Instituting Rulemaking to Further Develop a Risk-Based Decision-Making Framework
for Electric and Gas Utilities.
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Assumption Justification Limitation Applicable
Models

assets at risk enough to

adequately

represent

wildfire risk.

For example,

the City of Los

Angeles is

considered a

Community at

Risk (CAR),

though the

vast majority

of the city is

not exposed

to wildland

fires.

Please also

see Section

5.4.

i ) Wildfire

Proxies for SCE assumes only SCE uses a These estimates
estimating direct impacts to ratio of 256 are based on Consequence
impact on customers. structures recent historical
customers impacted to fire information
and one fatality, in Southern
communities and a ratio of California and

107 structures only include

impacted to reported data.

one serious They do not

injury to include any

determine its potential

safety impact. indirect or

unreported
impacts.

Extent, SCE utilizes an The AFN/NRCI |  AFN/NRCI Wildfire
distribution, AFN/NRCI multiplier is a weights each Consequence
and multiplier on the relative population set
characteristi safety attribute of ranking of (AFN
cs of MAVF. vulnerability customers/NRCI
vulnerable by populations customers)
populations served on equally and

individual does not
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Assumption

Justification

Limitation

Applicable
Models

circuits.

differentiate
between
customer class.
Additionally, SCE
does not
account for
customer self-
generation
capabilities.
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6.3 Risk Scenarios
In this section of the WMP, the electrical corporation must provide a high-level overview of the scenarios
to be used in its risk analysis in Section 6.2 These must include at least the following:

e Design basis scenarios that will inform the electrical corporation’s long-term wildfire mitigation
initiatives and planning

e Extreme-event scenarios that may inform the electrical corporation’s decisions to provide added
safety margin and robustness

The risk scenarios described in Sections 6.3.1 and 6.3.2 below are the minimum scenarios the electrical
corporation must assess in its wildfire and PSPS risk analysis. The electrical corporation must also
describe and justify any additional scenarios it evaluates.

Each scenario must consider:

e Local relevance: Heterogeneous conditions (e.g., assets, equipment, topography, vegetation,
weather) that vary over the landscape of the electrical corporation’s service territory at a level
sufficiently granular to permit understanding of the risk at a specific location or for a specific
circuit segment. For example, statistical wind loads must be calculated based on wind gusts
considering the impact of nearby topographic and environmental features, such as hills, canyons,
and valleys

e Statistical relevance: Percentiles used in risk scenario selection must consider the statistical
history of occurrence and must be designed to describe a reasonable return interval / probability
of occurrence. For example, designing to a wind load with a 10,000- year return interval may not
be desirable as most conductors in the service territory would be expected to fail (i.e., the
scenario does not help discern which areas are at elevated risk)

Overview

SCE uses a design basis scenario in its MARS and IWMS Risk Frameworks that reflects wind loading
conditions, weather conditions, and vegetation conditions. As described further below, SCE’s approach
incorporates elements of five of the design scenarios defined by OEIS for the risk assessment analysis
that informs mitigation prioritization and selection.

SCE has also developed a scenario called Climate 2030 that represents an Extreme-Event/High
Uncertainty scenario. This scenario is not currently used and is still under evaluation. It is intended to
help SCE assess if climate change, as well as any resulting changes in wildfire consequence, may
influence our existing grid hardening strategy.

SCE provides further detail on both its design basis and extreme event scenarios in the sections
immediately following.

6.3.1 Design Basis Scenarios

Fundamental to any risk assessment is the selection of one or more relevant design basis scenarios
(design scenarios). These scenarios will inform long-term mitigation initiatives and planning. In this
section, the electrical corporation must identify the design scenarios it has prioritized from a
comprehensive set of possible scenarios. The scenarios identified must be based on the unique wildfire
and PSPS risk characteristics of the electrical corporation’s service territory and achieve the primary goal
and stated plan objectives of its WMP. At a minimum, the following design scenarios representing
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statistically relevant weather and vegetative conditions must be considered throughout the service
territory.

For wind loading on electrical equipment, the electrical corporation must use at least four statistically
relevant design conditions. It must calculate wind loading based on locally relevant 3-second wind gusts
over a 30-year wind speed history during fire season in its service territory. The conditions are the
following:

e Wind Load Condition 1: Baseline: The baseline wind load condition the electrical corporation use
in design, construction, and maintenance relative to GO 95, Rule 31.1.

e Wind Load Condition 2: Very High: 95th-percentile wind gusts based on maximum daily values
over the 30-year history. This corresponds to a probability of exceedance of 5 percent on an
annual basis (i.e., 20-year return interval) and is intended to capture annual high winds observed
in the region (e.g., Santa Ana winds).

e  Wind Load Condition 3: Extreme: Wind gusts with a probability of exceedance of 5 percent over
the three-year WMP cycle (i.e., 60-year return interval).

e Wind Load Condition 4: Credible Worst Case: Wind gusts with a probability of exceedance of 1
percent over the three-year WMP cycle (i.e., 300-year return interval).

The data and/or models the electrical corporation uses to establish locally relevant wind gusts for these
design conditions must be documented in accordance with the weather analysis requirements described
in Appendix B.

For weather conditions used in calculating fire behavior, the electrical corporation must use
probabilistic scenarios based on a 30-year history of fire weather. This approach must consider a range of
wind speeds, directions, and fuel moistures that are representative of historic conditions. In addition, the
electrical corporation must discuss how this weather history is adapted to align with current and
forecasted climate conditions. The electrical corporation must consider the following two conditions:

e Weather Condition 1: Anticipated Conditions: The statistical weather analysis is limited to fire
seasons expected to be the most relevant to the next three years of the WMP cycle.

e Weather Condition 2: Long-Term Conditions: The statistical weather analysis is representative of
fire seasons covering the full 30-year history.

The electrical corporation must state how it defines “fire weather” and “fire season” for the calculations
of these probabilistic scenarios.

One possible approach to the statistical weather analysis for fire behavior is Monte- Carlo simulation of
synthetic fire seasons in accordance with approaches presented by the United States Forest Service® ¥’.
However, the electrical corporation must justify the selection of locally relevant data for use in this
approach (i.e., Remote Automated Weather Systems data or historic weather reanalysis must be locally

% M. A. Finney, I. C. Grenfell, C. W. McHugh, R. C. Seli, D. Trethewey, R. D. Stratton, and S. Brittain, 2011, “A
Method for Ensemble Wildland Fire Simulation,” Environmental Modeling & Assessment 16, no. 2: 153-167.

%7 M. A. Finney, C. W. McHugh, I. C. Grenfell, K. L. Riley, and K. C. Short, 2011, “A Simulation of Probabilistic Wildfire
Risk Components for the Continental United States,” Stochastic Environmental Research and Risk Assessment 25:
973-1000.
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relevant). The data and/or models the electrical corporation uses to establish locally relevant weather
data for these designs must be documented in accordance with the weather analysis requirements
described in Appendix B: Supporting Documentation for Risk Methodology and Assessment.

For vegetative conditions not including short-term moisture content, the electrical corporation must
use design scenarios including the current and forecasted vegetative type and coverage. The conditions it
must consider include the following:

e Vegetation Condition 1: Existing Fuel Load: The wildfire hazard must be evaluated with the
existing fuel load within the service territory, including existing burn scars and fuel treatments
that reduce the near-term fire hazard.

e Vegetation Condition 2: Short-Term Forecasted Fuel Load: The wildfire hazard must be
evaluated considering the changes in expected fuel load over the three-year Base WMP cycle
(2023-2025). At a minimum, this must include regrowth of previously burned and treated areas.

e Vegetation Condition 3: Long-Term Extreme Fuel Load: The wildfire hazard must be evaluated
considering the long-term potential changes in fuels throughout the service territory. This must
include, at a minimum, regrowth of previously burned and treated areas and changes in
predominant fuel types.

The data and/or models the electrical corporation uses to establish locally relevant fuel loads for these
designs must be documented in accordance with the vegetation requirements described in Appendix B:
Supporting Documentation for Risk Methodology and Assessment.

The electrical corporation must provide a brief narrative on the design basis scenarios used in its risk
analysis. If the electrical corporation includes additional design scenarios, it must describe these
scenarios and their purpose in the analysis. In addition, the electrical corporation must provide a table
summarizing the following information:

e |dentification of each design basis scenario (e.g., Scenario 1, Scenario 2)
e Components of each scenario (e.g., Weather Condition 1, Vegetation Condition 1)
e Purpose of each scenario

Table 6-3 provides an example.
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Overview: Design Basis Scenarios

SCE utilizes a design scenario that most closely reflects Wind Loading Condition 1, Wind Loading
Condition 2, Weather Condition 2, Vegetation Condition 1, and Vegetation Condition 3 for mitigation
planning purposes in its MARS and IWMS Risk Frameworks.

Table 6-3 - Summary of Design Basis Scenarios

Scenario ID Design Scenarios Purpose
(Components)
WL1 Wind Loading Condition 1 Used in the MARS and IWMS Risk
WL2 Wind Loading Condition 2 Frameworks.
WC2 Weather Condition 2
VC1l Vegetation Condition 1
VC3 Vegetation Condition 3

SCE notes that it uses scenarios that reflect Wind Loading Condition 2, Weather Condition 1, and
Vegetation Condition 1 for the purpose of evaluating potential PSPS de-energization decisions. See
Section 9.2 for additional detail.

WL1: Baseline

The baseline wind load condition the electrical corporation use in design, construction, and maintenance
relative to GO 95, Rule 31.1.

SCE uses a combination of Wind Loading Condition 1 and Wind Loading Condition 2 in its design
scenarios.

Following the 2011 San Gabriel Valley windstorm, SCE was directed by the CPUC to conduct a pole
loading study to assess the likely wind conditions to comply with the relevant sections of ASCE/SEI 7-10
“Minimum Design Loads for Buildings and Other Structures” and California General Order (GO) 95
“Overhead Electric Line Construction.”® These weather and wind conditions reflect the same 41 fire
weather scenarios used in the construction of the CPUC HFTD maps.

The result of this study was a composite wind loading map for peak wind speeds, both with and without
consideration of relative humidity and temperature, for wind velocities at 20-foot elevations (3 second
gusts) based on a 50-year return interval (i.e., a 2% chance of occurrence per year). SCE uses this
information in its design scenario.

WL2: Very High

95th-percentile wind gusts based on maximum daily values over the 30-year history. This corresponds to
a probability of exceedance of 5 percent on an annual basis (i.e., 20-year return interval) and is intended
to capture annual high winds observed in the region (e.g., Santa Ana winds).

% See 1.14-03-004. Order Instituting Investigation on the Commission’s Own Motion into the Operations and
Practices of Southern California Edison Company Regarding the Acacia Avenue Triple Electrocution Incident in
San Bernardino County and the Windstorm of 2011.
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See above regarding Wind Load Condition 1. SCE’s approach addresses the conditions outlined in WL2.

SCE notes that it uses scenarios that reflect Wind Loading Condition 2 for the purpose of evaluating
potential PSPS de-energization decisions. See Section 9.2 for additional detail.

WL3: Extreme

Wind gusts with a probability of exceedance of 5 percent over the three-year WMP cycle (i.e., 60-year
return interval).

SCE does not utilize Wind Loading Condition 3 because the composite wind loading map for peak wind
speeds developed following the 2011 San Gabriel Windstorms represent reasonable weather scenarios

for the design, construction, and maintenance of SCE’s equipment, as prescribed by GO 95. SCE
currently does not see the utility of the WL3 scenario and thus SCE does not anticipate developing or
utilizing this design scenario.

WL4: Credible Worst Case

Wind gusts with a probability of exceedance of 1 percent over the three-year WMP cycle (i.e., 300-year
return interval).

SCE does not utilize Wind Loading Condition 4 because the composite wind loading map for peak wind
speeds developed in 2011 already represents credible weather scenarios as prescribed by GO 95.
Because of this, SCE does not anticipate utilizing this design scenario.

W(C1: Anticipated Conditions

The statistical weather analysis is limited to fire seasons expected to be the most relevant to the next
three years of the WMP cycle.

SCE does not use a short-term forward-looking weather scenario in its MARS and IWMS Risk
Frameworks, as short-term weather trends (e.g., three years) are highly variable and contain a
significant amount of uncertainty. Additionally, short term weather trends are generally not
representative of the ensemble average of longer term (e.g., 10-30 year) climatological conditions.
Because of this, SCE does not anticipate utilizing this design scenario.

SCE notes that it uses scenarios that reflect Weather Condition 1 for the purpose of evaluating potential
PSPS de-energization decisions. See Section 9.2 for additional detail.

WC2: Long-Term Conditions
The statistical weather analysis is representative of fire seasons covering the full 30-year history.

SCE utilizes the deterministic maximum consequence values resulting from 444 historical weather
scenarios reflecting fire weather conditions for SCE’s service territory across 20 years of weather history
developed by ADS and calibrated to SCE’s service territory. These weather scenarios include the 41
weather scenarios used in the creation of the CPUCs HFTD maps, as well as additional locally relevant
fuel and wind driven fire weather scenarios. These weather scenarios generally correspond to the
definition for WC2.

At this point in time SCE does not plan to extend the weather history data set from 20 to 30 years,
however we plan to add fire weather data to the existing data set over time.
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VC1: Existing Fuel Load

The wildfire hazard must be evaluated with the existing fuel load within the service territory, including
existing burn scars and fuel treatments that reduce the near-term fire hazard.

During the Review & Revise stage of the IWMS Risk Framework, SCE’s team of SMEs considers existing
fuels through photographs in its analysis. SCE’s POl models also use elements of existing fuel load,
specifically tree inventory. Vegetation type, density, location information, and burn scars are also
considered in the fire simulations used to determine Wildfire Consequence.

Further, SCE’s approach to asset inspections and vegetation management considers other shorter-term
conditions (e.g., existing fuel conditions) for Areas of Concern (AOCs). See Sections 8.1.3.1, 8.1.3.2,
8.2.2.4, 8.2.1.3, and 8.2.3.8 for details.

SCE also notes that it uses scenarios that reflect Vegetation Condition 1 for the purpose of evaluating
potential PSPS de-energization decisions. See Section 9.2 for additional detail.

VC2: Short-Term Forecasted Fuel Load

The wildfire hazard must be evaluated considering the changes in expected fuel load over the three-year
Base WMP cycle (2023-2025). At a minimum, this must include regrowth of previously burned and
treated areas.

SCE does not use Vegetation Condition 2, as a short-term horizon (i.e., the 2023-2025 WMP period) is
typically not informative for mitigation prioritization and scoping. As noted above, SCE uses existing fuel
load, and as described below, SCE uses long-term fuel load conditions for mitigation planning purposes.

VC3: Long-Term Extreme Fuel Load

The wildfire hazard must be evaluated considering the long-term potential changes in fuels throughout
the service territory. This must include, at a minimum, regrowth of previously burned and treated areas
and changes in predominant fuel types.

SCE uses a 2030 fuel layer which aligns with Vegetation Condition 3. The 2030 fuel layer reflects likely
fuel conditions in the year 2030. While SCE does not believe these fuel conditions are extreme, per se,
SCE does believe this fuel loading is reflective of long-term potential fuel regrowth in major fire scars
(e.g., greater than 5,000 acres.).

6.3.2 Extreme-Event/High Uncertainty Scenarios
In this section, the electrical corporation must identify extreme-event/high-uncertainty scenarios that it
considers in its risk analysis. These generally include the following types of scenarios:

e longer-term scenarios with higher uncertainty (e.g., climate change impacts, population
migrations, extended drought)

e  Multi-hazard scenarios (e.g., ignition from another source during a PSPS)

e High-consequence but low-likelihood (“Black Swan”) events (e.q., acts of terrorism, 10,000-year
weather)
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While the primary risk analysis is intended to be based on the design scenarios discussed in Section 6.3.1,
the potential for high consequences from extreme events may provide additional insight into the
mitigation prioritization described in Wildfire Mitigation Strategy Development Section 7.

The electrical corporation must provide a brief narrative on the extreme-event scenarios used in its risk
analysis. The electrical corporation must describe these scenarios and their purpose in the analysis. In
addition, the electrical corporation must provide a table summarizing the following information:

e |dentification of each extreme-event risk scenario (e.g., Scenario 1, Scenario 2)
e Components of each scenario (e.g., Weather Condition 1, Vegetation Condition 1)
e Purpose of the scenario

Table 6-4 provides a summary of the extreme-event scenario used by SCE for this purpose.

Overview: Extreme Event Scenarios

SCE has a single extreme event scenario (i.e., “Climate 2030”) which is identified in Table 6-4 below and
is described further immediately following the table. SCE also provides a diagram for the Climate 2030
scenario, which is discussed within the context of “Longer-Term Scenarios with Higher Uncertainty.”

Per the WMP Guidelines, SCE also discusses its approach to “Multi-Hazard Scenarios” and “High-
Consequence But Low-Likelihood Events”. For reasons described below, at this time SCE does not have
wildfire-specific scenarios in either of these two categories, and as such does not have related diagrams.

Table 6-4 - Summary of Extreme-Event Scenarios

Scenario ID Extreme-Event Purpose
Scenario/Components
Climate 2030 Assess how climate change Assess if climate change, as
by 2030 could impact live and well as any resulting changes
dead fuel moisture in wildfire consequence, may
conditions. influence our existing grid
hardening strategy.

Longer-Term Scenarios with Higher Uncertainty

Longer-term scenarios with higher uncertainty (e.g., climate change impacts, population migrations,
extended drought)

SCE has developed, and in the process of performing the analysis, to assess how climate change by 2030
could impact live and dead fuel moisture conditions, which, in turn, may influence the spatial patterns of
future wildfire (ignition) consequences.
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Figure SCE 6-28 - Schematic for SCE Climate Change (2030) Methodology
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The methodology aligns to the prescribed data sources outlined in the CPUC’s Climate Change
Proceeding (R.18-04-019),% including 10 priority CIMP5 Global Climate Models, which are the minimum
prescribed by the CPUC in that proceeding. These are also the same data sources used in SCE’s 2022
Climate Adaptation and Vulnerability Assessment (CAVA) report.

SCE’s climate change methodology utilizes a different downscaling technique (e.g., Localized
Constructed Analogs (LOCA)) and Global Climate Model (GCM) selection than that identified in the WMP
guidelines. SCE has shared its methodology in Energy Safety wildfire risk modeling workshops.
Additionally, SCE has participated in related Energy Safety sponsored workshops, specifically on how to
better integrate academic feedback into climate change modeling.

Multi-Hazard Scenarios

Multi-hazard scenarios (e.g., ignition from another source during a PSPS)

SCE acknowledges that consideration of multi-hazard scenarios is appropriate from the perspective of
enterprise risk management, emergency preparedness, and disaster planning. However, at this time SCE
does not consider multi-hazard scenarios as an element of its wildfire and PSPS risk analysis.

Modeling such multi-hazard scenarios introduces a wide range of hypothetical possibilities that
introduces significant uncertainty, can be speculative in nature, and do not provide a sufficient level of

9 See https://www.cpuc.ca.gov/industries-and-topics/electrical-energy/climate-change
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confidence on which to invest the significant financial resources that are needed for wildfire and PSPS
mitigations.

For multi-hazard scenarios, as mentioned in Section 8.4.2, SCE maintains and updates an All Hazards
plan and maintains an Incident Management Team (IMT) structure that serve as planning and response
tools for these types of complex events.

SCE will evaluate whether multi-hazard scenario analysis may be beneficial for wildfire mitigation
planning.

High-Consequence/Low-Likelihood Events
High-consequence but low-likelihood (“Black Swan”) events (e.g., acts of terrorism, 10,000-year weather)

SCE’s wildfire consequence modeling is currently based on 444 weather scenarios that include extreme
scenarios representing a 1 in 50 year level of frequency. Furthermore, for the reasons described above
in the response to multi-hazard scenarios, these types of scenarios can be an appropriate discussion for
a utility’s enterprise risk function but SCE does not consider “black swan” events such as 10,000 year
weather or acts of terrorism as directly relevant to standard programmatic wildfire mitigation
development and scoping.

SCE also notes the above comments about its all-hazards plan and IMT capabilities, which are intended
to address scenarios such as extreme weather or hostile actions. Furthermore, SCE discussed both cyber
and physical security in its 2022 RAMP filing (chapters 7 and 11, respectively).
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6.4 Risk Analysis Results and Presentation
In this section of the WMP, the electrical corporation must present a high-level overview of the risks
calculated using the approaches discussed in Section 6.2 for the scenarios discussed in Section 6.3.

The risk presentation must include the following:
e Summary of electrical corporation-identified high fire risk areas in the service territory

e Geospatial map of the top risk areas within the High Fire Risk Area (HFRA) (i.e., areas that the
electrical corporation has deemed at high risk from wildfire independent of HFTD designation)

e Narrative discussion of proposed updates to the HFTD
e Tabular summary of top risk-contributing circuits across the service territory
e Tabular summary of key metrics across the service territory

The following subsections expand on the requirements for each of these.

6.4.1 Top Risk Areas Within the HFRA

In this section, the electrical corporation must identify top risk areas within its self-identified HFRA,
compare these areas to the CPUC’s current HFTD, and discuss how it plans to submit its proposed
changes to the CPUC for review.

6.4.1.1 Geospatial Maps of Top-Risk Areas within the HFRA

The electrical corporation must evaluate the outputs from its risk modeling to identify top risk areas
within its HFRA (independent of where they fall with respect to the HFTD). The electrical corporation must
provide geospatial maps of these areas.

The maps must fulfill the following requirements:

e Risk levels: Levels must be selected to show at least three distinct levels, with the values based on
the following:

o Top 5 percent of overall utility risk values in the HFRA
o Top 5 to 20 percent of overall utility risk values in the HFRA
o Bottom 80 percent of overall utility risk values in the HFRA

e Colormap: The colormap of the risk levels must meet accessibility requirements (recommended
colormap is Viridis)

e County lines: The map must include county lines as a geospatial reference
e HFTD tiers: The map must show a comparison with existing HFTD Tiers 2 and 3 regions.

Figure SCE 6-29 shows the top-risk areas within HFTD.
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Figure SCE 6-29 - Geospatial Maps of Top-Risk Areas within the HFTD®°
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6.4.1.2 Proposed Updates to the HFTD
In this section, the electrical corporation must discuss the differences between the electrical corporation-
identified top-risk areas within the HFRA and the existing CPUC-approved HFTD. The electrical

100 Risk data as of 1/1/23 calculated with the MARS Framework.
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corporation must identify areas that its risk analysis indicates are at a higher risk than indicated in the
current HFTD. The electrical corporation must also describe its process for submitting proposed changes
to the HFTD to the CPUC, if such changes are desired; the electrical corporation need not conclude that
the HFTD should be modified. Any proposed changes to the HFTD must be mapped in accordance with
the requirements in the previous sub- section.

In 2019, SCE’s Petition for Modification (PFM) to the CPUC resulted in a final decision D.20-12-030
(issued 12/21/2020) in Rulemaking 15.05.006 which formally adopted the remaining less than 1% of our
non-CPUC HFRA into their Tier 2 and Tier 3 areas. At the time of this filing, all of SCE’s HFRA®! is now
consistent with the CPUC HFTD maps. SCE will continue to review the HFTD boundaries each year per
the AB 1054 requirements.

SCE has developed advanced analytical techniques using satellite image change detection and other
processes to broadly detect and characterize changes in land use and land cover. These technical
advances are utilized by a team of subject matter experts in fire science, enterprise risk management,
grid operations, vegetation management, and fire management to consider potential removals or
additions to HFRA.

e The primary inputs to SCE’s HFRA Boundary Assessment process are outlined at a high level
below.

e LandFire 2016 updated with additional classifiers from Technosylva to better represent urban
fuel, as well as a projection of fuel growth in major fire scars from previous fire seasons with a
fuel regrowth projection to 2030. Please see 2025 WMP for current information on fuel models.

e Wildland-Urban Interface (WUI) information from Silvis Labs, which may be further augmented
with information from CAL FIRE.

e Historical wildfires from CAL FIRE’s Fire Resource Assessment Program (FRAP); U.S. Forest Service
Wildfire Burn Probability layer; and SCE internal wildfire consequence simulations, including
wildfire hazard intensity metrics (e.g., flame length).

SCE’s HFRA Boundary Assessment process is outlined at a high level below.

e Condense land use land cover information to identify locations with moderate to highly
burnable fuels based on fuel loading conditions (e.g., grass, grass-shrubs, timber, and slash-
blowdown).

e Identify locations with highly urbanized landcover with the assistance of WUl information from
Silvis Labs to represent the boundary where highly combustible landcover meets urban
landcover (e.g., WUI Interface/Intermix).

e Where overhead assets are present along this WUl boundary, create/add a 600-ft buffer from
that interface into urbanized landcover. The 600-foot buffer is used as a conservative measure
to address possible ignition fusing and facility failure which may occur along the immediate WUI
boundary and could result in a small fire that may, under certain conditions, ignite more

101 SCE uses a 200-foot buffer extended from the HFTD to account for possible internal mapping discrepancies of
assets.
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abundant and contiguous fuels nearby. As part of this new boundary assessment methodology,
SCE does not prescribe a buffer along the WUl interface boundary when only underground
assets are present.

e SCE also uses historical wildfire information from (e.g., CAL FIRE’s FRAP data), as well as the U.S.
Forest Service (USFS) Wildfire Burn Probability (FRC4) and SCE internal wildfire consequence
modeling, including Wildfire Hazard Intensity (FRC5) metrics (e.g., flame length) to assess
Wildfire Exposure (see Section 6.2.1).

e SCE pressure tests all recommended locations with internal teams and experts in fire science,
wildfire operations, emergency and grid operations, risk management, vegetation management,
and others.

Once SCE has completed its analysis and obtained agreement of CAL FIRE, SCE will begin the process to
seek approval by the CPUC to modify the HFTD, which is described in general terms below.

1. SCE submits a Petition for Modification (PFM) to the CPUC that includes:
a. Details and reason for change for all polygons recommended.
b. ArcGlIS file/layer with recommended polygon changes.
c. High-level analysis focused on possible customer impacts.

2. CPUC reviews the PFM and requests additional information and/or provides approval, rejection,
or adjustments to the recommended modifications.

3. SCE will review the CPUC feedback and finalize the PFM to the agreed upon modifications.
4. CPUC will review the final PFM and provide SCE approval of the final modifications.

After SCE receives the CPUC approval, SCE will begin implementation of mapping changes, operational
updates, enterprise system updates, and communications to affected stakeholders.

While SCE does not currently plan to propose boundary changes, SCE evaluates its boundary on a
regular basis and looks forward to working with stakeholders and agencies including Energy Safety, the
CPUC, and CAL FIRE, to formalize any new proposed modifications.

Additionally, SCE continues to collaborate with neighboring Investor-Owned Utilities (IOUs) to share best
practices, including remote sensing techniques. If SCE deems it appropriate, we may enact mitigation
activities in these identified locations, while those proposed modifications are under review through the
CPUC process. SCE notes that it has consulted with CAL FIRE several times and has received positive
feedback on our approach.

Applicable fire-safety regulations adopted in R.08-11-005 that rely on the HFTD maps include:

e GO 95, Rule 18A, which requires electric utilities to place a high priority on the correction of
significant fire hazards.

e GO95, Rules 31.2, 80.1A, and 90.1B, which set the minimum frequency for inspections of aerial
communication facilities located in close proximity to power lines.
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e (GO0 95, Rule 35, Table 1, Case 14, which requires increased radial clearances between bare-line
conductors and vegetation in high fire-threat areas of Southern California.

e GO0 95, Appendix E, which authorizes increased time-of-trim clearances between bare-line
conductors and vegetation.

e (GO 165, Appendix A, Table 1, which requires more frequent patrol inspections of overhead
powerline facilities.

e GO 166, Standard 1.E., which requires each electric utility to develop and submit a plan to
reduce the risk of fire ignitions by overhead facilities in high fire-threat areas during extreme
fire-weather events.

6.4.2 Top Risk-Contributing Circuits/Segments/Spans
The electrical corporation must provide a summary table showing the highest-risk circuits, segments, or
spans’®? within its service territory. The table should include the following information about each circuit:

e Circuit, Segment, or Span ID: Unique identifier for the circuit, segqment, or span
e Overall utility risk scores: Numerical value for each risk
e Top risk contributors: The risk components that lead to the high risk on the circuit

The electrical corporation must rank its circuits, segments, or spans by circuit-mile-weighted overall
utility risk score and identify each circuit, segment, or span that significantly contributes to risk. A
circuit/segment/span significantly contributes to risk if it:

1. Individually contributes more than 1 percent of the total overall utility risk; or

2. Isinthe top 5 percent of highest risk circuits/segments/spans when all circuits/segments/spans
are ranked individually from highest to lowest risk.

The electrical corporation must include each circuit, segment, or span that significantly contributes to
risk in the table below.’*

102 For the section, the electrical corporation may use either circuits, segments, or spans, whichever is more
appropriate considering the granularity of its risk model(s).

103 This table is a summary of information provided in the QDR. As such, information included in this table must
align with the QDR.
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Table 6-5 - Summary of Top-Risk Circuits®*

Ranking Utility Rish Risk Risk c it
Score Score Score S
1 RELOMA 01325 01325 0:0000 CRQ-Other EEE
2 LASKER 01063 01063 0-0000 CEQ Other, EFF
3 CRAMIEQRD 0:0889 0.0996 0.0003 ERE CEOQther
4 oo 0:00%¢ 0.0996 0.0000 EEE, CFO Other
5 RAYBURN 0.0932 0.0932 0:2000 EFECEQ Other
6 SHOVEL 0.0918 0.0918 0:2000 EFECEQ Other
7 STORES 0.0902 00002 0:2000 ERE CEOOther
8 BlANCO 0:0788 00786 0:0002 CEOVEGEEE
9 BLACKEOOT 00285 00785 0:2000 CFOOther EEE
10 RINEWOOD 0:0-220 00769 0.0001 EEE CEO Other
11 PASCAL 0056 00756 0-.0000 EEE CEO Other
2 ROMERQ 00245 0.074% 0:0000 CRQ-Other EEE
13 PURCHASE 0:0-128 00728 0-.0000 EEE CEO Other
14 EMAHED 0:0688 0.0688 0.0000 EFECEQ Other
15 SCHMIDT 0:0688 00687 0.0000 ERE CEOQther
16 RHODA 0:0667 00667 0:0000 CEQ Other, EFF
17 KENO 0:0638 00637 0.0001 EEE CRO-Other
18 QUINBY 0:0620 00620 0:0000 CEO Other, EFF
10 MULHQLLAND 0:0618 00618 0:0000 EFF, CEO Other
20 TONTO 00580 00581 00008 CEQ Other, EFF
21 DINELY 00586 00586 0.0000 ERE CEO-Other
22 MWAITE 00580 00580 0.0000 ERE CEO-Other
23 RORRET ELATS 00568 00568 00000 EFF, CFO Other
24 ROTEC 00568 00568 00000 EFF, CFO Other
25 DA 00538 00538 00000 EFF, CFO Other

104 Risk scores as of 1/1/2023 calculated via the MARS Framework. Values for Overall Utility Risk Score, Ignition
Risk Score, and PSPS Risk Score represent average MARS value per circuit mile within HFRA. Top
Risk Contributors indicates the top two risk drivers (listed in order). SCE updated this table on
April 2, 2024. Please see Chapter 1 of the 2025 WMP Update for details.
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Ranking Utility-Risk Risk Risk Contributer
Seere Seore Seoere 5
26 PERRIS 60528 66528 6-0066 EFF-CFO-Other
27 ERSKINE 60517 8-65+# 6-6000 EFF-CFO-Other
28 BODBKIN 66508 8-656+ 6-6000 EFF-CFO-Other
29 ACROBAT 66502 6-65062 6-000% CFO-OtherEFF
30 DOLORES 6-0493 6-6493 6-6000 EFF-CFO-Other
31 EHUMASH 0-8492 0049+ 6-0660 CFO-Other CFOVEG
32 FJBOR 0-049% 60459+ 6-6000 EFF-CFRO-Other
33 AMETHYST 0-849% 6-0489 6-6002 EFF-CFRO-Other
34 KOHFEL 6-6490 6-6490 06-0060 EFF-CFO-Other
35 PHEASANT 6-0488 60488 6-0000 EFF-CFO-Other
36 BURNT 604745 66474 06-0060 EFF-CFO-Other
MOUNTAIN

3 PIONEERTOWN 6-0468 60468 6-6000 EFF-CFO-Other
38 SHMA 6-0468 66442 6-6026 CFO-Other,RSPS
35 PHCONt 0-0468 0-0468 6-0666 CFO-Other£FF
40 GAMBLER 0-0464 0-0464 6-6000 EFF-CRO-Other
41 FRIUNFO 0-0458 0-6458 6-6000 EFF-CRO-Other
42 PAREO 0-0458 0-6451 6-0007 EFF-CFO-Other
43 STONEMAN 0-0458 0-0458 6-6000 EFF-CFO-Other
44 MUSTANG 0-8452 0-6451 6-6000 EFF-CFO-Other
45 BickE 6-64506 6-6450 06-0066 EFF-CFO-Other
46 HA-GRANDE 6-6449 66448 6-000% CFO-OtherEFF

Note: Once populated, if this table is longer than two pages, the electrical corporation must
append the table.

6.4.3 Other Key Metrics
The electrical corporation must calculate, track, and present on several other key metrics of risk across its
service territory. These include, but are not limited to the frequency of:
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Overall

RIS!( Circuits Utility Risk Ignition Risk PSPS Risk Top Risk Contributors
Ranking Score Score
Score
1 CRAWFORD 0.1944 0.1941 0.0003 | EFF, CFO Other
2 LOUCKS 0.1773 0.1773 0.0000 | CFO Other, EFF
3 ENERGY 0.1484 0.1484 0.0000 | EFF, CFO Other
4 PHEASANT 0.1441 0.1441 0.0000 | CFO Other, EFF
5 CERRITO 0.1350 0.1350 0.0001 | EFF, CFO Other
6 PELONA 0.1268 0.1268 0.0000 | CFO Other, EFF
7 AMETHYST 0.1266 0.1264 0.0002 | EFF, CFO Other
8 RANGER 0.1217 0.1217 0.0000 | EFF, CFO VEG
9 LIMITED 0.1087 0.1087 0.0000 | EFF, CFO Other
10 CHAMPION 0.1083 0.1083 0.0000 | EFF, CFO Other
11 STORES 0.1067 0.1067 0.0000 | EFF, CFO Other
12 DAVENPORT 0.1044 0.1044 0.0000 | EFF, CFO Other
13 TREMAINE 0.1039 0.1039 0.0000 | EFF, CFO VEG
14 TWIN PEAKS 0.0988 0.0988 0.0000 | EFF, CFO Other
15 ROTEC 0.0977 0.0977 0.0000 | EFF, CFO Other
16 CORINTH 0.0966 0.0966 0.0000 | EFF, CFO Other
17 TATANKA 0.0904 0.0904 0.0000 | CFO Other, CFO VEG
18 RAYBURN 0.0874 0.0873 0.0000 | EFF, CFO Other
19 PURCHASE 0.0860 0.0860 0.0000 | EFF, CFO Other
20 ROMERO 0.0856 0.0855 0.0000 | CFO Other, EFF
21 HEAPS PEAK 0.0856 0.0856 0.0000 | EFF, CFO Other
22 DYSART 0.0837 0.0837 0.0000 | CFO Other, EFF
23 TONTO 0.0817 0.0808 0.0009 | CFO Other, EFF
24 SHOVEL 0.0815 0.0815 0.0000 | CFO Other, EFF
25 CUDDEBACK 0.0810 0.0810 0.0000 | CFO Other, EFF
26 CRESTLINE 0.0810 0.0809 0.0001 | EFF, CFO VEG
27 ALOLA #2 0.0801 0.0801 0.0000 | EFF, CFO VEG
28 UTE 0.0774 0.0774 0.0000 | CFO Other, EFF
29 GUFFY 0.0773 0.0773 0.0000 | EFF, CFO Other
30 CEDAR GLEN 0.0766 0.0766 0.0000 | EFF, CFO Other
31 SONOMA 0.0760 0.0760 0.0000 | CFO Other, EFF
POPPET
32 FLATS 0.0755 0.0755 0.0000 | EFF, CFO Other
33 LUISENO 0.0755 0.0755 0.0000 | CFO Other, EFF
34 TRIUNFO 0.0714 0.0713 0.0000 | CFO Other, EFF
35 LASKER 0.0704 0.0704 0.0000 | CFO Other, EFF




Overall

RIS!( Circuits Utility Risk Ignition Risk PSPS Risk Top Risk Contributors
Ranking Score Score
Score
36 DICE 0.0697 0.0697 0.0000 | CFO Other, EFF
37 BLACKBIRD 0.0695 0.0695 0.0000 | EFF, CFO Other
38 SAUNDERS 0.0695 0.0695 0.0000 | EFF, CFO Other
39 WOBEGONE 0.0688 0.0688 0.0000 | CFO Other, EFF
HIGH
40 SCHOOL 0.0684 0.0684 0.0000 | EFF, CFO VEG
41 CALSTATE 0.0679 0.0674 0.0005 | CFO Other, EFF
NORTH
42 SHORE 0.0678 0.0677 0.0001 | EFF, CFO Other
43 PAWNEE 0.0676 0.0676 0.0000 | EFF, CFO Other
44 WAITE 0.0655 0.0655 0.0000 | EFF, CFO Other
45 GORGE 0.0650 0.0650 0.0000 | CFO Other, EFF
46 PASCAL 0.0648 0.0648 0.0000 | EFF, CFO Other
47 SEELEY 0.0643 0.0643 0.0001 | EFF, CFO Other
48 BERKSHIRE 0.0638 0.0638 0.0000 | CFO Other, EFF




e High Fire Potential Index (FPI): The electrical corporation must specify whether it calculates its
own FPl or uses an external source, such as the United States Geological Survey.

e Red Flag Warning (RFW)
e High Wind Warning (HWW)

For each metric, the frequency of its occurrence within each HFTD tier and the HFRA must be reported in
the table below. The metric must be reported in number of overhead circuit mile (OCM) days of
occurrence normalized by circuit miles within that area type. For example, consider an electrical
corporation with 1,000 OCM in HFTD Tier 3. If 100 of these OCM are under a RFW for one day, and 10 of
those OCM are under a RFW for an additional day, then the average RFW-OCM per OCM would be:

RFW_OCM (100x1+10x1)
ocM 1000 B

0.1

This metric represents the average RFW-OCM experienced by an OCM within the electrical corporation’s
service territory within HFTD Tier 3. If the metric is continuous (such as FPI), the report should include a
note stating the threshold used to select high values. Table 6-6 provides a template for reporting the
required information.

SCE provides the required information in Table 6-6 below.

Table 6-6 - Summary of Key Metrics by Statistical Frequency

Metric Non-HFTD HFTD Tier 2 HFTD Tier 3 Non-HFRA HFRA
0.21 7.99 2.66 0.21 4,91
FPI-OCM/ OCM
0.41 0.63 1.73 0.41 1.27
RFW-OCM/
OCM
1.57 2.71 4.29 1.57 3.62
HWW-0OCM/
OoCM

Below SCE provides an explanation of how it calculated these values.
High Fire Potential Index (FPI)

The electrical corporation must specify whether it calculates its own FPI or uses an external source, such
as the United States Geological Survey.%

105 United States Geological Survey Fire Danger Map and Data Products Web Page (accessed Oct. 27, 2022):
https://firedanger.cr.usgs.gov/viewer/index.html.
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SCE calculates its Fire Potential Index (FPI) by using weather and fuel (vegetation) conditions which
include sustained wind speed, dew point depression (dryness of the air), the state of green-up or curing
of the annual grasses, live fuel moisture, and dead fuel moisture. The FPI also considers fuel loading,
which is the amount of vegetation on the ground. Calculations were based on circuit-level forecast data
of FPI for 2022. For additional detail on SCE’s FPI calculation, please see Section 8.3.6.

Red Flag Warning (RFW)

Red Flag Warning (RFW) circuit-mile days are based on all overhead (OH) distribution and transmission
circuits that traverse through National Weather Service (NWS) Fire Weather Zones (FWZ) from the
historical database of RFW events from the NWS in the lowa State University archive of NWS
watch/warnings.

The OH lengths of distribution and transmission circuits are calculated within each FWZ polygon (the
FWZ is divided geospatially into over approximately 1,000 polygons) and are then multiplied by the
number of days (or fraction of days) that a particular polygon had an RFW in effect.

The annual circuit mile days are calculated by summing all circuit mile days for all FWZ that occurred
within the calendar year. To determine if a circuit mile is under an RFW warning, SCE intersects the OH
distribution and transmission circuits with the RFW FWZ polygons to define circuits or portions of
circuits within RFW.

High Wind Warning (HWW)

High Wind Warning (HWW) circuit-mile days are based on all OH distribution and transmission circuits
that traverse through the NWS Wind Weather Zone (WWZ) from the NWS and a historical database of
HWW events from the NWS in the lowa State University archive of NWS watch/warnings.

The OH lengths of distribution and transmission circuits are calculated within each WWZ polygon (the
WW?Z is divided geospatially into approximately 200 polygons) and are then multiplied by the number of
days (or fraction of days) that a particular polygon had an HWW in effect. The annual circuit mile days
are calculated by totaling all circuit mile days for all WWZ that occurred within the calendar year.

To determine if a circuit mile is under an HWW warning, SCE intersects the OH distribution and
transmission circuits with the HWW WWZ polygons to define circuits/portions of circuits within HWW.

6.5 Enterprise System for Risk Assessment

In this section, the electrical corporation must provide an overview of inputs to, operation of, and support
for a centralized wildfire and PSPS risk assessment enterprise system. This overview must include
discussion of:

e The electrical corporation’s database(s) used for storage of risk assessment data.
e The electrical corporation’s internal documentation of its database(s).

e Integration with systems in other lines of business.

e Theinternal procedures for updating the enterprise system including database(s).

e Any changes to the initiative since the last WMP submission and a brief explanation as to why
those changes were made. Include any planned improvements or updates to the initiative and
the timeline for implementation.
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Overview
SCE provides an overview of its enterprise databases in the sections below.

In Section 6.5.1, SCE provides a description of the three primary enterprise databases for input data in
its risk models: SAP, SAS, and GE Smallworld (GESW)/Map 3D.

In Section 6.5.2, SCE describes the various documentation it maintains of the systems. Documentation
may vary depending on the use of the system.

In Section 6.5.3, SCE explains that SAP, SAS, and GESW/Map 3D are enterprise-wide databases that are
used across SCE and integrated with other lines of businesses.

In Section 6.5.4, SCE discusses its procedures for updating its enterprise databases, which aligns SCE
needs along with availability and software provider recommendations.

In Section 6.5.5, SCE provides an overview of major changes to its enterprise systems since its last WMP
submission.

6.5.1 Database(s) Used for Storage of Its Risk Assessment Data
SCE uses three primary enterprise databases for input data in its risk models:

e SAP Enterprise Asset Management (SAP EAM)
e SAS
e GE Smallworld (GESW)/Map 3D

These databases are used across the enterprise for various system reporting and analytics, in support of
both wildfire and non-wildfire activities. Further detail is provided below.

SAP Enterprise Asset Management (SAP EAM)

SAP EAM maintains information about SCE’s physical assets, such as Functional Location (FLOC),
equipment type, age, manufacturer, and other characteristics utilized in predictive models and other
analytical assessments.

SAS

Various dataset and databases are stored and maintained in SAS to enable enterprise usage of data via
structured tables and data queries allowing for advanced analytics and visualizations.

SAS datasets and databases include:

e The Wire Down Database (WDD) reports and tracks wire-down events based on wire-down calls
and repair orders across the entire SCE service area.

e The Outage Data Reporting Management System (ODRMS) reports information regarding
unplanned outages that affect a single line transformer or more on SCE’s grid.

SCE stores its machine learning algorithms, including POI information, within SAS and secure GitHub
platforms SharePoint Sites.
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In addition, SCE’s asset risk model prediction results, as well as some Technosylva consequence
information, are housed in SAS tables.

GESW/Map 3D

MAP 3D maintains geographically accurate digital mapping of physical assets at structure locations.
GESW is a geo-schematically accurate database that maps the connectivity of linear assets, specifically
between structures with equipment to another structure with equipment (i.e., segment data).

Additional Information

Other databases provide input data, such as weather and wind data from SCE weather services (see
Section 8.3.5.5), ignition events from the Fire Incident Preliminary Analysis (FIPA) database (See Section
11) and vegetation management information from SCE’s Arbora platform (see Section 8.2.4).

SCE is in the process of developing a scalable, cloud-based, and geospatially enabled centralized
repository for wildfire information. The Wildfire Safety Data Mart and Portal (WiSDM) is intended to
consolidate and harmonize information from disparate datasets into a single common platform. Please
see Section 8.1.5 for further information, including changes to the WiSDM system since the 2022 WMP,
why those changes were made, and SCE’s plans and timelines for the next phase of this enterprise
system.

Finally, please see Section 8.1.5 for discussion of databases and enterprise systems related to asset
inspections management.

6.5.2 Documentation of Its database(s)

SAP EAM, SAS, and GESW/Map 3D are enterprise-wide systems that are used across SCE. Depending on
the use of the systems, operational units may develop and maintain documentation and procedures for
their specific use of these systems.

SCE also keeps system documentation of these databases. Below is a description of the documentation
SCE maintains for the systems discussed.
SAP EAM

SCE maintains operational procedures for SAP EAM, which also includes the scope of this database. In
addition, SCE maintains a system source guide, the functional design specifications, technical design
specification, and landscape diagram of SAP EAM.

SAS

SCE maintains an internal job aids and runbooks, that are updated monthly to capture changes to the
database. In addition, SCE manages internal documentation of any hot fixes, upgrades, or any patches
for the SAS platform.

GESW/Map 3D

SCE also maintains a run book for GESW/Map 3D. In addition, SCE maintains documentation of patches
applied, release history, record of upgrades and fixes applied to the database.

SCE also maintains procedures on how asset data is inputted into and revised in SAP EAM, SAS and
GESW/Map 3D.
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6.5.3 Integration with Systems In Other Lines of Business

As indicated above, the databases SCE uses for input data in its risk models is used across SCE for various
wildfire and non-wildfire purposes and integrated with other applications based on data needs and work
activity needs. For example, SAP EAM is integrated with asset work orders and customer service
applications. In addition, Map3D receives structure and FLOC data from SAP that is updated daily, and
receives data for conductors, circuits and multiple device types from GESW.

6.5.4 Internal Procedures for Updating the Enterprise System Including Database(s)

The databases SCE uses for its risk models are used across the enterprise for various purposes, both
wildfire and non-wildfire. System updates typically based on SCE needs along with availability and
software provider recommendations.

SCE maintains internal procedures on how asset data within SAP EAM, SAS, GESW/Map 3D are updated.
Asset data is updated when a change is made to the electrical infrastructure system or when a
discrepancy is found between the field and SCE’s databases.

6.5.5 Any Changes to the Initiative Since the Last WMP Submission

SCE continues to use the three primary enterprise databases for input data in its risk models. Since SCE's
last WMP submission, SCE has updated SAS from v7.1 to v8.3. SAS v8.3 was redesigned to include a
modern and flexible user interface that provides a more flexible space to write programs, build process
flows, as well as access and browse data.

Since the last WMP submission, SCE has enhanced its POl model to include FIPA ignitions into its
calibration process. Previously, SCE only used CPUC reportable ignitions as part of its calibration of
probability of ignitions to forecast ignition frequencies. Including FIPA ignitions, which captures ignitions
beyond just CPUC reportable ignitions, along with separating between primary and secondary ignitions,
allows for more granular forecasts and application of POI to specific ignition events.

For changes related to the databases and systems associated with inspections, vegetation management,
weather services, and the WiSDM portal, please see Sections 8.1.5, 8.2.4, 8.3.5.5, and 8.1.5 respectively.

6.6 Quality Assurance and Control

The electrical corporation must document the procedures it uses to confirm that the data collected and
processed for its risk assessment are accurate and comprehensive. This includes but is not limited to
model, sensor, inspection, and risk event data used as part of the electrical corporation’s WMP program.
In this section of the WMP, the electrical corporation must describe the following:

e Independent review: Role of independent third-party review in the data and model quality
assurance

e Model controls, design, and review: Overview of the quality controls in place on electrical
corporation risk models and sub-models
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6.6.1 Independent Review
The electrical corporation must report on its procedures for independent review of data collected (e.g.,

through sensors or inspections) and generated (e.g., through risk models and software) to support
decision making. In this section of the WMP, the electrical corporation must provide the following:

e Independent reviews: The electrical corporation’s procedures for conducting independent
reviews of data collection and risk models.

e Additional review triggers: The electrical corporation’s internal procedures to identify when a
third-party review is required beyond the routinely scheduled reviews.

e Results, recommendations, and disposition: The results and recommendations from the
electrical corporation’s most recent independent review of its data collection and risk models.
This includes the electrical corporation’s disposition of each comment.

e Routine review schedule: The electrical corporation’s routine review schedule.

The electrical corporation must enter each accepted recommendation from independent review into its
action tracking system for resolution (assignment of responsibility, development of technical plan,
schedule for development and deployment, etc.) in accordance with the requirements discussed in
Section 11.

Independent Reviews

In 2022, SCE engaged a third-party independent evaluator to review its RSE development process for the
2023 WMP and the accuracy of its RSE. In addition, SCE engaged a third-party consultant to review its
existing technical documentation of its risk models and develop standardized templates for technical
and process documentation of its risk models. Please see Appendix D: Areas for Continued
Improvement for further details (Areas for Continued Improvement # SCE-22-22 Third Party
Confirmation of RSE Estimates).

Although SCE does not currently conduct external third-party independent reviews of data collected and
risk models, SCE has an internal review process for its collected data and risk models.

Data Collection Review Activities

SCE has an extensive inspection program that is described in Section 8.1.3. Results from these
inspections are validated and integrated into SCE’s risk models in several ways. If the inspection
identifies a discrepancy between what is observed in the field and what is recorded in SCE’s databases
(primarily SAP), SCE will update the information. Repairs and remediations that result from inspections
are also integrated into SCE’s asset database, and depending on the nature of the data, may be used in
calculations such as POI. SCE’s QA/QC programs, described in Section 8.1.6, provide assurance on the
quality of the inspections themselves.

As discussed in Section 11, SCE analyzes ignitions through its Fire Investigation Preliminary Assessment
(FIPA) program. Data and results from these analyses are used as both a data source for modeling and
for trend analyses. The FIPA process supports data quality standards through applying consistent
methodology and classifications to improve SCE’s ability to use ignition data for wildfire risk analysis.
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Data Input Review Activities

To prepare and organize its data for its risk models, SCE uses a combination of automated and manual
checks of its data. SCE uses automated scripts to validate that unique data are not duplicative, data does
not have nonstandard values, and checks for excessive null values. SCE also performs manual validation
of the data set by comparing the current data set to previous data sets to check for discrepancies, using
a Sankey diagram! to display the data flows, and appending data from alternative sources if data is
missing.

Validation of Risk Models for Transmission Assets

In 2022, SCE began developing a more formalized validation process of its risk models for transmission
using field input. The validation compared assets that SCE risk model identified as risky against assets
identified as risky by the Transmission Senior Patrolman. Any variance between the two assessments
were further analyzed for the cause of the difference in result and update its data or risk model as
needed.

Another avenue to facilitate risk model validation is included in the Transmission survey that is
completed during the high-fire risk informed (HFRI) detailed inspection. SCE includes a set of questions
to allow the inspector to provide information if they support or disagree with the riskiness of the asset
being inspected. This feedback is available to SCE to review and assess if an update to the risk models
are needed. Starting in 2023, SCE will include a similar set of risk assessment questions in the
Distribution HFRI detailed inspection survey form to allow the inspectors to provide feedback.

Asset Risk Governance Working Team

SCE’s Asset Risk Governance Working Team (ARGWT) provides oversight on risk identification,
quantification, and mitigation of risk models. As issues requiring asset risk management arise, the
working team identifies helps to organize an initiative team which may include subject matter experts
from across SCE.

The ARGWT working team is responsible for evaluating issues related to asset risks. This team is
expected to study issues, considering all stakeholders internal and external, and to make
recommendations to the sponsor team. The recommendations of the working team consider the
specific safety, reliability, and financial impacts of each risk model as appropriate to the relevant risk.

Additional Review Triggers

SCE’s internal Enterprise Risk Management team provides oversight responsibility for risk modeling
more broadly. ERM is responsible for ensuring the ARGWT is providing recommendations to the sponsor
team that are consistent and defendable, while using risk-based analysis where appropriate and
practical.

ERM, along with SCE’s Audit Service Department (ASD), provides recommendations to the ARGWT as to
when additional third-party review is warranted. These recommendations may be based on the
technical complexity of the subject matter or at the request of SCE management or other external
stakeholders. Generally, given that the intent of these third-party reviews is to foster model
improvement, the results of these reviews are kept confidential until their recommendations can be

106 A Sankey diagram is a visualization tool that shows how data or variables flow between sources or databases.
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reviewed and implemented.
Results, Recommendations, and Disposition

SCE discusses the results and recommendations of the third-party independent evaluator’s review of its
RSE results in ACI SCE-22-22 Third Party Confirmation of RSE Estimates in Appendix D: Areas for
Continued Improvement.

After SCE’s third-party consultant reviewed its technical documentation for its risk models, the third-
party consultant provided feedback on compliance with OEIS guidelines and new standardized
documentation templates in alignment with OEIS guidelines, which includes model specification,
sensitivity testing, benchmarking and data and input quality. These templates are used to support
detailed documentation in Appendix B: Supporting Documentation for Risk Methodology and
Assessment. Going forward, SCE will use these documentation templates for its risk models, including
modelling, validation, and processes.

Routine Review Schedule

SCE currently does not have a routine third-party review schedule. SCE plans to develop criteria for an
external third-party review of the Wildfire models. See Section 6.7.2.3 for additional details.

6.6.2 Model Controls, Design, and Review

An electrical corporation’s risk modeling approaches are complex, with several layers of interaction
between models and sub-models. If these models are designed as a single unit, it can be difficult to
evaluate the propagation of small changes in assumptions or inputs through the models. The
requirements in this section are designed to facilitate the review of models by the stakeholders and
Energy Safety, and to allow for more comprehensive retrospective analysis of failures in the system.

The electrical corporations must report on its risk modeling software’s model controls, design, and review
in the following areas:

e Modularization: The electrical corporation must report on the degree to which its software
architecture is sufficiently modular to track and control changes and enhancements over time. At
a minimum, the electrical corporation must report if it has separate modules to evaluate each of
the following:

o Weather analysis

o Fire behavior analysis

o Seasonal vegetation analysis

o Equipment failure

o Exposure and vulnerability analysis

e Reanalysis: The electrical corporation must describe its capability to provide the results of its risk
model based on the operational version of the software (including code and data) on a specific
historic day.
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e Version control: The electrical corporation must report on how it conforms to industry standard
practices in version controlling its risk model and sub-models. At a minimum, the electrical
corporation is expected to report on:

o Models and software version controls aligned with industry standard programs,
procedures, and protocols

o Version control of model input data, including geospatial data layers
o Procedures for updating technical, verification, and validation documentation.

Modularization

SCE’s models are designed to be modular so that SCE can track and change inputs within the model.
Table SCE 6-05 provides a summary of which models contain separate modules for the attributes

identified.
Table SCE 6-05 - Risk Models Containing Separate Modules
Probability of Ignition Wildfire Consequence (Technosylva)
Weather No. Weather variables are not Yes. Weather scenarios is modular in this
Analysis contained in a separate module for this | model.

model. Weather variables are
attributes within the machine learning
model.

Fire Behavior

Not applicable, this model does not

Yes. Fire Behavior Analysis is modular in

Analysis analyze or consider this element. this model.

Seasonal No. Vegetation variables are not Yes. Vegetation (i.e., fuel and fuel
Vegetation contained in a separate module, they moisture) is modular in this model.
Analysis are attributes within the model.

Equipment No. Equipment variables are not Not applicable, this model does not
Failure contained in a separate module for this | analyze or consider this element.

model. They are attributes within the
machine learning model.

Exposure and

Not applicable, this model does not

Yes. HFRA (exposure) and AFN/NRCI

Vulnerability analyze or consider this element. (vulnerability) are separate components of
Analysis this model
Reanalysis

SCE updates its risk analysis annually and can provide previous yearly scenario runs as needed. Iterations
of the risk model are reanalyzed with each refresh of the likelihood or consequence models as data
becomes available. Outputs of these models are archived by date but are not intended to produce POI
risk estimates for a specific historic date. The Wildfire Consequence model and IWMS analysis is limited
to the 444 weather scenarios within the current model.
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Version Control

Table SCE 6-06 - Version Control

Models and software version controls aligned with industry standard programs, procedures, and

protocols

Probability of

Yes. SCE maintains documentation and model information changes as new

Probability of

Ignition assets and features are updated in the model. Code commentary is updated
as versions are changed.

Wildfire Yes. SCE’s vendor maintains documentation and model information consistent

Consequence with Energy Safety’s guidelines.

Version control of model input data, including geospatial data layers

Yes. SCE reassesses and maintains POl models on an annual basis.

Probability of

Ignition
Wildfire Yes. SCE reassesses and maintains wildfire consequence models on an annual
Consequence basis.

Procedures for updating technical, verification, and validation documentation

SCE maintains documentation detailing changes, enhancements, and

Ignition improvements made to our POl model. SCE is in the process of updating its
documentation and is evaluating various standards to utilize to further refine
and standardize our documentation.

Wildfire Yes. SCE’s vendor maintains this information consistent with industry standard

Consequence practice.

6.7 Risk Assessment Improvement Plan

A key objective of the WMP review process is to drive year-over-year continuous improvement. In this
section, the electrical corporation must provide a high-level overview of its plan to improve both
programmatic and technical aspects of its risk assessment in at least four key areas:

e Risk assessment methodology: Wildfire and PSPS risk assessment methodology and its
documentation, including both quantitative and qualitative approaches

e Design basis: Justification of design basis scenarios used to evaluate the risk and its

documentation

e Risk presentation: Presentation of risk to stakeholders, including dashboards and statistical

assessments

e Risk event tracking: Tracking and reconstruction of risk events and integration of lessons learned

6.7.1 Overview

SCE discusses how its risk assessment improvement plan will address the four key areas below. SCE
provides further details of its risk improvement plan in Section 6.7.2.

Risk Assessment Methodology

SCE has three planned improvements for SCE’s risk assessment methodology. SCE plans to further

improve its Wildfire Consequence model, POl model, and establish an independent review program for
its wildfire risk assessment models.
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Design Basis

SCE plans to evaluate potential improvements and approaches to wind scenario modeling based on
updated weather data which would be used in the engineering and design of SCE’s infrastructure. See
Section 6.7.2.4 for SCE’s discussion of this planned improvement.

Risk Presentation

SCE plans to increase automation for its process to validate risk assessment data and to develop data
visualization dashboard of model outputs so that SCE can further improve its QC methods. This will also
include further documentation of datasets and sources. See Section 6.7.2.5 for SCE’s discussion of this

planned improvement.

Risk Event Tracking

SCE plans to use planned improvements to its FIPA database to improve its risk calculations by reflecting

a larger range of historical events in forecasts. See Section 6.7.2.6 for SCE’s discussion of this planned

improvement.

The overview must consist of the following information, in tabulated format:

e Key area: One of the four key areas identified above

o Title of proposed improvement: Brief heading or subject of the improvement

e Type of improvement: Technical or programmatic

e Anticipated benefit: Summary of anticipated benefit and any other impacts of the proposed
improvement

e Timeframe and key milestones: Total timeframe for undertaking the proposed improvement and
any key milestones

Table 6-7 provides an example of the minimum acceptable level of information.

Table 6-7 - Utility Risk Assessment Improvement Plan

Key Risk Problem Proposed Type of Expected Value Timeframe and Key
Assessment Statement Improvement Improvement Add/Anticipated Milestones
Area (technical and/or Benefit
programmatic)

Risk SCE seeks Transition from Technical Updated fuel SCE will incorporate
Assessment continuous version 6.0to 7.1 layer; updated fire | changes in mid-2023.
Methodology | improvement | risk model propagation

in the Wildfire algorithm in

Consequence timber fuel types;

model. updated ignition

point spacing.

Risk SCE does not Develop and Technical Increased Q2 2023 to evaluate
Assessment have a evaluate an granularity in applicability of
Methodology | predictive additional outage and Secondary Model to

model specific | predictive model ignition mitigation strategies to

to secondary for secondary calibration for address secondary

conductor. conductor to have primary versus ignition subdrivers in

more granular data secondary POI model.
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Key Risk Problem Proposed Type of Expected Value Timeframe and Key
Assessment Statement Improvement Improvement Add/Anticipated Milestones
Area (technical and/or Benefit
programmatic)

for equipment conductor will

related failures for improve model

secondary prediction and

conductor that more accurately

contribute to POI apply mitigations

subdrivers. and risk

calculations.

Risk SCE does not Develop a strategy | Technical and Improve End of 2023: SCE will
Assessment currently have | and roadmap to Programmatic confidence in develop criteria for an

Methodology | an established | develop a methods and external third-party
independent systematic alignment with review of the Wildfire
review approach for an industry practice. models and initiate a
program. independent Request for Proposal
external third- (RFP) to hire an
party review. appropriate party for
the validation.
End of 2024: Wildfire
models validated by an
external third-party.
Design Basis SCE will Wind data will be Technical Potential to Anticipate Q4 2023 to
evaluate used to update improve wind update weather data,
potential pole loading modeling and and Q4 2025 to process
improvements | specifications. associated information with
and These pole loading downstream selected vendor.
approaches to | data will be used to design scenarios
wind scenario | inform design to up to date
modeling scenarios. information.
based on
updated wind
data.
Risk Increase To advance its QC Technical Automated QC’d SCE will incorporate

Presentation

automation in
QC processes
for data used
in risk
analysis.

methods for data
used in risk
modelling, SCE’s
data engineers will
streamline data,
automate QC
processes and
develop data
visualization
dashboards.

datasets may
enable future
automation of
model refreshes,
and technical
documentation of
datasets and
sources

data visualization
dashboards of model
outputs in Q4 2023.
Detailed technical
documentation of SCEs
risk models will be
completed by Q4 2023.

Risk Event
Tracking

SCE seeks to
use a larger
data set of
ignitions to
further
increase
robustness of
ignition
likelihood
calculations.

In 2022, SCE began
calibrating its
ignition frequency
forecast with all
SCE identified
ignitions tracked in
its FIPA database,
as opposed to just
CPUC reportable
ignitions. SCE is
planning FIPA
database
improvements in
2023 to improve
data collection and

Technical and
Programmatic

As SCE’s FIPA
database becomes
more robust, SCE
anticipates the
distribution of
ignition
likelihoods will
improve in its risk
calculations by
reflecting a larger
number of
historical events.

Q1 2023 to transition
input data from existing
process to
incorporating detailed
ignition data from the
FIPA database.
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Key Risk Problem Proposed Type of Expected Value Timeframe and Key
Assessment Statement Improvement Improvement Add/Anticipated Milestones

Area (technical and/or Benefit
programmatic)

processes for root
cause analysis.

6.7.2 Narratives for Individual Improvements

In addition, the electrical corporation must provide a concise narrative of its proposed improvement plan
(maximum of five pages per improvement) summarizing:

e Problem statement: Description of the current state of the problem to be addressed

e Planned improvement: Discussion of the planned improvement, including any new/novel
strategies to be developed and the timeline for their completion

e Anticipated benefit: Detailed description of the anticipated benefit and any other impacts of the
proposed improvement

e Region prioritization (where relevant): Reference to risk-informed analysis (e.g., local validation
of weather forecasts in the HFTD) demonstrating that high-risk areas are being prioritized for
continued improvement

e Supporting documentation (as necessary)

6.7.2.1 Transition SCE’s Wildfire Consequence Model from version 6.0to 7.1
Problem statement: SCE seeks continuous improvement in the Wildfire Consequence model by
refreshing underlying assumptions and enhancing modeling techniques.

Planned improvement: A significant improvement of this refreshed model is the expansion of the fuel
layer from only including fuels in HFRA, plus a 20-mile buffer, to including fuels across SCE’s service
territory, plus a small buffer into adjoining jurisdictions. Other minor improvements in this model
refresh include improved algorithms to better represent wildfire propagation in timber fuel locations,
and better aligned ignition points locations in proximity to overhead utility electrical assets.

Anticipated benefit: 1) Expanding the fuel layer will allow SCE to perform ignition simulations for the
entirety of the service territory. This enhancement will assist with HTFD boundary assessment, as well as
other anticipated follow-on studies. 2) Fire propagation enhancements will better represent the first
burning period associated with timber fuel types. 3) Improving the spacing of ignition points will
improvement the granularity of ignition simulation events with respect to locations of complex
topography.

Region prioritization: SCE’s HFRA.

6.7.2.2 Asset Specific Predictive Models

Problem statement: SCE does not have a predictive model specific to secondary conductor.
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Planned improvement: In 2023, SCE will develop and evaluate an additional predictive model for
secondary conductor to more accurately identify equipment related failures for secondary conductor
that contribute to POI sub-drivers. This will differentiate between primary and secondary conductor
failures (both EFF and CFO).

Anticipated benefit: Increased granularity in outage and ignition calibration for primary versus
secondary conductor will improve model prediction (separate models for primary vs secondary) and risk
calculations.

Region prioritization: SCE’s HFRA.

6.7.2.3 Third-Party Independent Review Strategy and Roadmap

Problem statement: SCE does not currently have an established independent third-party review
program.

Planned improvement: In 2023, SCE will establish a set of criteria to determine when an external third-
party validation is needed and required. After establishing the governance process, SCE will issue an RFP
before the end of 2023 to facilitate the selection of the appropriate party to conduct the validation. The
wildfire risk models will be validated by the end of 2024.

Anticipated benefit: SCE recognizes that an external review of wildfire risk models will provide additional
confidence to external stakeholders on the fidelity and methods deployed in SCE’s wildfire risk models.
SCE will also consider and incorporate feedback from the external third-party review into its future
Wildfire risk modeling roadmap.

Region prioritization: SCE’s HFRA.

6.7.2.4 Potential Improvement to Wind Modeling and Associated Scenarios

Problem statement: SCE will evaluate potential improvements and approaches to wind scenario
modeling based on updated weather data.

Planned improvement: SCE currently owns a gridded wind and weather historical dataset covering the
SCE territory spanning approximately the last 40 years. Since the development of this dataset, SCE has
deployed machine learning forecast capabilities to remove biases in gridded wind and weather data
leveraging SCE’s growing weather station network. This improvement will apply the same machine
learning correction techniques to the gridded historical wind and weather data, which will result in more
accurate characterization of wind and weather design scenarios.

Anticipated benefit: Weather data will be used to in the analysis of a refreshed pole loading study. This
study will inform SCE’s design scenarios used in the SCE wildfire modeling.

Region prioritization: SCE’s HFRA.
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6.7.2.5 Data Validation Methods and Develop Data Visualization Dashboards

Problem statement: In SCE’s predictive models, SCE uses data from various sources. To validate the data,
SCE QCs the data prior to integrating it into the predictive model.

Planned improvement: By the end of 2023, SCE will develop dashboards for visualization of model
outputs and establish procedures for automation of datasets for future integration into automated
predictive models.

Anticipated benefit: Streamlining data sources, automating methods to validate data sets and
developing data visualization dashboards will enhance SCE modeling capabilities. These enhancements
may enable SCE to automate model refreshes more frequently.

In addition, the planned improvements will enable SCE to develop more detailed technical
documentation in alignment with OEIS Guidelines for its data sources by establishing defined data marts
and data dictionaries associated to the data sources for easier reference and documentation.

Region prioritization: SCE’s HFRA.

6.7.2.6 Enhanced Machine Learning Algorithms Application for POI Forecasts

Problem statement: SCE plans to improve its application of the POl model by using FIPA database
improvements to enhance distribution of POI for risk calculations.

Planned improvement: SCE’s FIPA database tracks the trends of ignitions and ignition drivers. Prior to
2022, SCE calibrated its probability of ignition using CPUC reportable ignitions. In 2022, SCE updated its
ignition frequency calculation to use all SCE identified ignitions tracked in its FIPA database, along with
separating between primary and secondary ignitions, which allows for more granular forecasts and
application of POI to specific ignition events.

Please see Section 11 for further discussion of the FIPA database and planned improvements.

Anticipated benefit: SCE anticipates that the FIPA database planned improvements will improve the
distribution of ignition likelihoods in its risk calculations by more reflecting a more extensive record of
historical events in its future forecasts.

Region prioritization: SCE’s HFRA.
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6.7.3 Maturity Advancement

SCE continually seeks alignment with government and industry organizations and practices and

continues to look for opportunities to improve risk assessment maturity over time.

The activities discussed in this section could lead to Risk Assessment and Mitigation maturity
advancements. Below is a summary of broader anticipated maturity improvements over the WMP

period that supplement the objectives outlined at the beginning of Sections 8 and 9.

Table SCE 6-07 - Risk Assessment Maturity Improvements

Capability Name Projected Maturity Improvements

Statistical Weather,
Climate, and Wildfire
Modeling

Improvements include evaluating new model inputs and
beginning to evaluate impacts of climate change on
vegetative species.

Calculation of Wildfire
and PSPS Hazard and
Exposure to Societal
Values

Improvements include new outputs in wildfire and PSPS
models.

Calculation of
Community
Vulnerability to
Wildfire and PSPS

Improvements include maintaining version control of
community vulnerability to wildfire and PSPS models and
new model inputs.

Risk-informed Wildfire
Mitigation Strategy

Collaboration with external stakeholders on planned risk
reduction efforts.

Calculation of Risk and
Combination of Risk

Components

Improvements include further documentation of risk models,
maintaining version control of models and further developing
processes for third-party review.
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7 WILDFIRE MITIGATION STRATEGY DEVELOPMENT

In this section of the WMP, the electrical corporation must provide a high-level overview of its risk
evaluation and process for deciding on a portfolio of mitigation initiatives to achieve maximum
feasible'® risk reduction and that meet the goal(s) and plan objectives stated in Sections 4.1-4.2, and
wildfire mitigation strategy for 2023-2025. Sections 6.1 and 6.2 below provide detailed instructions.

7.1 Risk Evaluation

7.1.1 Approach

In this section of the WMP, the electrical corporation must provide a brief narrative of its risk evaluation
approach, based on the risk analysis outcomes presented in Section 6, to help inform the development of
a wildfire mitigation strategy that meets the goal(s) and plan objectives stated in Sections 4.1—4.2.

The electrical corporation must describe the risk evaluation approach in a maximum of two pages,
inclusive of all narratives, bullet point lists, and any graphics.

IWMS is SCE’s holistic approach to developing portfolios of effective and complementary mitigations
and deploying them in a manner that focuses on the areas of greatest risk. IWMS incorporates
additional factors not currently present in the MARS Framework (e.g., egress limitations, SME
judgment), which help augment SCE’s analysis of risk impacts from these factors at local levels. By
following its IWMS, SCE has a more complete depiction of the full impacts of a wildfire in certain
locations and thus can better prioritize and scope mitigations to areas where ignitions can have the
greatest impact.

The first stage (Initial Risk Categorization) of IWMS is to categorize all of SCE’s overhead distribution
circuit segments in HFRA into one of three tranches utilizing various data sources and fire science:
Severe Risk Area, High Consequence Area, and Other HFRA.

The next stage (Review and Revise) involves a team of SMEs from SCE’s Wildfire Safety, Fire Science,
Enterprise Risk Management, and Engineering groups reviewing, refining, and revising the initial output
from the previous step using inspection photographs, satellite imagery, maps, and other data sources to
consider local conditions and features that may alter the initial designation.

After each overhead distribution circuit segment has a risk tranche designation, SCE assigns to it the
corresponding portfolio of mitigations. For each risk tranche, SCE has determined a portfolio of
complementary mitigations appropriate for its risk level. In Severe Risk Areas, the threat to lives and
property is elevated to such an extent that SCE has determined that for public safety reasons it is
prudent to not just significantly reduce ignition risk expeditiously but minimize it in the long term to the
extent practicable. In High Consequence Areas, SCE’s strategy focuses on mitigating the majority of
significant ignition risk drivers. In Other HFRA, SCE will replace retired or damaged bare wires with
covered conductor and continue mitigations that have relatively low incremental costs or are dictated
by compliance requirements or local conditions. Transmission in SCE’s HFRA receives its own separate
set of mitigations, and as discussed in Section 8.1.2.12.1, will be evaluated further to determine the
potential additional mitigations. During the Review and Revise stage, the team of SMEs will make

107 “Maximum feasible” means, in accordance with Public Utilities Code section 326(a)(2), capable of being
accomplished in a successful manner within a reasonable period of time, taking into account economic,
environmental, legal, social, and technological factors.
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individualized adjustments to portfolios for specific segments if local conditions favor doing so.

Mitigations for each portfolio are selected based on a variety of factors, including effectiveness, risk
drivers they mitigate, cost, and time to deploy. SCE uses the MARS Framework to help it compare
mitigations and alternatives to each ignition driver and sub-driver on the basis of risk reduction and cost
effectiveness.

Some mitigations are deployed only where certain conditions exist, such as tree attachment removals or
LSl remediations. Other mitigations, such as undergrounding, require a separate feasibility review, which
is conducted by a team of planners and engineers. This feasibility review considers issues impacting
constructability, such as local terrain and accessibility. If a mitigation is found to be infeasible, the
Review and Revise team will recommend an alternative mitigation taking into account local conditions.

Once segments are assigned a portfolio of mitigations, the deployment of each individual mitigation is
prioritized using a combination of risk and operational factors. Generally, mitigations do not have to be
prioritized against each other, as they utilize different resources (e.g., hardening uses different
resources than inspections, which use different resources than vegetation management) or have
different timelines that can run in parallel (e.g., TUG and CC projects have long timelines and SCE can
deploy other projects concurrently, such as fast-acting fuses or FC-capable hardware).%®

Once mitigations are deployed, SCE uses the MARS framework to calculate and quantify remaining
overall utility risk from both wildfire and PSPS.

Through the IWMS, SCE identifies the varying levels of wildfire and PSPS risk in its HFRA and then
deploys complementary and cost-effective portfolios of mitigations that are prioritized in a risk-
informed manner. Please see Figure SCE 7-01 for more information on IWMS.

108 SCE started using IWMS to prioritize mitigation selection and scope beginning 2021. Due to the long lead time
for planning and construction, mitigations scoped with IWMS will generally not be in service until 2023 or
later; targeted undergrounding scoped using IWMS will generally not be in service until 2024. However, as
noted in Section 6.2.1, SCE performed a review of inflight scope to align to the IWMS as much as possible and
practical.
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7.1.2 Key Stakeholders for Decision Making

In this section, the electrical corporation must identify all key stakeholder groups that are part of the
decision-making process for developing and prioritizing mitigation initiatives. Table 7-1. Example of
Stakeholder Roles and Responsibilities in the Decision-Making Process provides an example of the required
information. At a minimum, the electrical corporation must do the following:

e |dentify each key stakeholder group (e.g., electrical corporation executive leadership, the public,
state/county public safety partners)

e |dentify the decision-making role of each stakeholder group (e.g., decision maker, consulted,
informed)

e |dentify method of engagement (e.g., meeting, workshop, written comments)

The electrical corporation must also describe how it communicates decisions to the identified key
stakeholders.

Table 7-1 summarizes the various stakeholders that SCE meets with to gather feedback and to
communicate wildfire and PSPS decisions.

Table 7-1 - Stakeholder Roles and Responsibilities in the Decision-Making Process

Stakeholder Stakeholder Electrical Stakeholder Role Engagement
Point of Corporation Methods
Contact Point of
Contact
SCE Executive | Director of Director of e Provides guidance Weekly Internal
Leadership Wildfire Wildfire Safety and decision making Meetings
Safety on wildfire

mitigation near and
long-term planning

¢ Informed on wildfire
mitigation execution
status

¢ Informed and
provides guidance on
strategy/risk
prioritization

methodologies
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Stakeholder

Stakeholder
Point of
Contact

Electrical
Corporation

Point of
Contact

Stakeholder Role

Engagement
Methods

Office of OEIS Deputy Managing e Defines WMP o Weekly
Energy Director, Director, requirements meetings
Isr;i?ts;c?téclztlusre Director of Regul.atory Participates and following
or Energy OEIS Relations provides guidance in submission of
Safety) working groups WMP
Reviews wildfire ® Biweekly
mitigation plan participation in
submissions and working groups
provides feedback, e Written
areas for continuous comments
improvement, and e Ad hoc
issues approval or meetings
denial of plan
California CPUC Staff Managing Approves WMP e Ad hoc
Public .Utilities Director, requirements; meetings
(Clgpnarg)lssmn Regulatory provides guidance e Comments,
Relations and review of CPUC- workshop,
mandated risk CPUC rulings
analysis used to and decisions
inform wildfire and
PSPS mitigations;
authorizes cost
recovery for wildfire
and PSPS mitigations
in consideration of
risk reduction, cost
efficiency,
affordability, and
other factors.
Local Various local Director, Local Provides feedback Ad hoc
(?overn.men‘ts representatives | Public Affairs on implementation meetings
ncudin iy ofSCE's wildire
county boards initiatives
and tribal Informed on SCE’s
governments) strategy as
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Stakeholder

Stakeholder
Point of
Contact

Electrical
Corporation

Point of
Contact

Stakeholder Role

Engagement
Methods

presented in WMP

Local Fire Various Managing e Provides guidance on Ad hoc
Agencies Southern Director, wildfire mitigations meetings
lelr:é;jdes Cal California Fire Regulatory including Fire
Chiefs Relations Suppression
e Informed on SCE’s
strategy as presented
Managing in WMP
Director,
Business
Resiliency
Cal OES Assistant Managing e Provides statewide Ad hoc
Director of Director, guidance on wildfire meetings
Response Regulatory mitigations including
Operations Relations PSPS
e Participates on the
board of the AFN
Council
Access and Various VP Customer Raises awareness of Monthly
Function Programs and the needs of our AFN meetings (or
ESSE;EC‘FN) Services populations and to more frequent
Council collaborate on as necessary)
initiatives that will
advance
communications,
resources and
support for AFN
populations, all
aimed at PSPS impact
mitigation
Public Various Various Participates in Energy Pursuant to
Advocates Safety-led working working group
Office and .
other groups and provides schedules.

stakeholders

input.
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Stakeholder Stakeholder Electrical Stakeholder Role Engagement

Point of Corporation Methods
Contact Point of
Contact
Wildfire Board Various Advises OEIS on Comments,
Safety Members requirements for public
Advisory WMPs, holds meetings.
Board

workshops, provides

comments on

advisory opinions.

SCE executive leadership is actively involved in directing all aspects of the WMP process. After SCE’s
program leads, in conjunction with its Wildfire Strategy and Enterprise Risk Management teams, select
mitigations and decide on scope for each one pursuant to the processes described below in Sections 7.1.3
and 7.1.4, they engage with their executive leadership to review and approve their decisions. Then SCE’s
executive leadership reviews the decisions with the program leads and the Wildfire Strategy team and then
either approves or recommends changes.

SCE executive leadership is also regularly briefed on WMP status, including progress of meeting the
mitigation goals set in the WMP. SCE’s executive team provides guidance and decisions on near- and long-
term wildfire and PSPS mitigation strategies, risk analyses, planning activities, resource allocation, and
compliance matters. On a monthly basis there is a mandatory report out on the progress of the various
wildfire and PSPS mitigations presented in the WMP to senior executives. As new strategy/risk
prioritization methodologies are introduced they are also brought forward and reviewed by SCE’s senior
executives at standing weekly and biweekly wildfire mitigation forums.

Internal wildfire safety meetings are held weekly at a minimum, and more frequently as needed to advance
strategic wildfire mitigation and PSPS planning and execution.

SCE meets routinely with key stakeholders to gather feedback and to communicate decisions related to
important wildfire-related information, such as short- and long-term wildfire and PSPS mitigation plans as
discussed in the WMP filings. SCE engages with various governmental regulatory agencies, including Energy
Safety and the California Public Utilities Commission (CPUC).

SCE adheres to guidelines established by Energy Safety in developing the WMP. After the WMP is filed, SCE
responds to discovery requests issued by Energy Safety and other Stakeholders. SCE also participates in
regular joint-utility working groups meetings mandated by Energy Safety on topics such as risk modeling,
grid hardening, and vegetation management.

SCE engages with the CPUC on matters pertaining to wildfire and PSPS policies, cost recovery, and other
areas within the CPUC's jurisdiction. The CPUC reviews SCE’s requests to recover the costs to implement
our WMP and provides funding authorization based on those reviews. The CPUC will also review these
requests to ensure adherence with CPUC policies and practices required through various wildfire, risk, and
PSPS-related proceedings managed by the CPUC. SCE will hold meetings with the CPUC, largely on an ad
hoc basis, with a representative from SCE’s Regulatory Affairs department and requisite SMEs.

SCE meets with local governments including city councils, county boards and tribal governments to share
strategic decisions made that will impact the local area, and to gather feedback on SCE’s wildfire programs
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and community needs to understand what is working well and to identify areas of improvement to
incorporate into wildfire planning. For example, SCE endeavors to minimize the impacts of outages
required to perform wildfire mitigation and other construction work by working with local governments
and communities to alleviate outage impacts. SCE also engages with local and state agencies, large
commercial and industrial customers, and representatives from critical infrastructure facilities to highlight
SCE’s wildfire mitigation priorities and PSPS-related work.

Additionally, SCE participates in the AFN Advisory Council, which meets at least monthly to explore wildfire
and PSPS risk mitigation strategies, policies, and procedures specific to Access and Functional Needs (AFN)
customers. SCE will also relay specific details related to programs or initiatives targeted to further assist
AFN customers.'®

7.1.3 Risk-Informed Prioritization

In making decisions risk mitigation, the electrical corporation must identify and evaluate where it can make
investments and take actions to reduce its overall utility risk. The electrical corporation must develop a
prioritization list based on overall utility risk.

In this section, the electrical corporation must:

e Describe how it selects areas of its service territory at risk from wildfire for potential mitigation
initiatives, including, at a minimum, the following:

o Geographic scale used in prioritization (i.e., regional, circuit, circuit segment, span, asset)

o Statistical approach used to select prioritized areas (e.g., areas in top 20 percent for risk,
areas in top 20 percent for consequences)

o Feasibility constraints (e.g., limitations on data resolution, jurisdictional considerations,
accessibility)

Present a list that identifies, describes, and prioritizes areas of its service territory at risk from wildfire for
potential mitigation initiatives based solely on overall utility risk, including the associated risk drivers.

Geographic Scale and Statistical Approach: SCE’s definition and selection of areas for prioritization is not
defined from the perspective of a “top X” percentage of risk. As described in detail in Section 6.2.1, the
IWMS Risk Framework consists of two stages where SCE selects prioritized areas:

Initial Risk Categorization: SCE divides its HFRA into equal-sized polygons about 214 acres in area and then
uses several factors such as egress, burn history, and other environmental factors (e.g., high wind
locations) to categorize circuit segments within its HFRA into three distinct risk tranches: Severe Risk Areas,
High Consequence Areas, and Other HFRA (see Table SCE 7-01 below).

Table SCE 7-01 - IWMS Framework Risk Tranches (Mutually Exclusive)
o Population egress, high fire frequency location, and burn-in buffer into egress locations.
o Significant fire consequence — Acres burned consequence greater than 10,000 over an 8-hour
unsuppressed model simulation.
o High winds — Locations, which if fully covered with covered conductor, would still be subject to
high PSPS likelihood.

109 Engagement with AFN populations is discussed in more detail Section 8.5.3.
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o Communities of Elevated Fire Concern (CEFCs) — smaller geographic areas where terrain and
other factors could lead to smaller, fast-moving fires threatening populated locations under
benign (normal) weather conditions.

High Consequence Area Criteria

o Not identified in meeting Severe Risk Area criteria.

o Destructive fire consequence — Acres burned consequence between 300 and 10,000 over an 8-
hour unsuppressed model simulation.

o Locations subject to PSPS events in which covered conductor has not been fully deployed.

o Not identified in meeting Severe Risk Area or High Consequence criteria.

o Small fire consequence - Acres burned consequence less than 300 over an 8-hour

unsuppressed model simulation.

Review and Revision: A team of SMEs reviews, refines, and revises the output of the Initial Risk
Categorization, by reviewing unhardened circuit segments with additional tools such as inspection photos
and maps to determine if local conditions change the initial categorization. This process is ongoing and
expected to be complete in Q1 2024.

List of Prioritized Areas: Below is SCE’s list that identifies, describes, and prioritizes areas of its service
territory at risk from wildfire for potential mitigation initiatives based solely on overall utility risk, including
the associated risk drivers.

Table 7-2 - List of Prioritized Areas in SCE’s Service Area Based on Overall Utility Risk

Area/ Description® Overall Associated
Priority Tranche Utility Risk
Risk!1! Drivers
1 Severe Risk Locations with egress challenges, areas | 52.41 e EFF
Areas that fires have historically propagated (0.018 risk | CFO Other
towards (burn-in buffer), CEFCs, areas per HFRA CFOV
with extreme high winds, and mile) * €8

segments with extreme Technosylva
consequence (i.e., greater than 10,000
acres in eight hours with simulated
wildfire ignition consequence).

~1,520 of ~2,950 total miles already

hardened*
2 High Segments not identified as a Severe 64.86 e EFF
Consequence | Risk Areas are and in which simulated (0.015risk | o cFO Other
Areas wildfire ignitions resulted in a wildfire per HFRA
. e CFO Veg
consequence of 300-acres-or greater mile)

10 Hardened miles as of 12/31/2022 for all risk tranches. SCE may revise this data to reflect adjustments based on
comparing completed work orders to mapping data, and also pending completion of SCE’s Review & Revise stage
of IWMS.

111 MARS units as of January 2023. Reflects mitigations and hardening in place.
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Area/ Description'® Overall Associated
Priority Tranche Utility Risk

Drivers

in eight hours, as well as those circuits
which have the potential to be
frequently impacted by PSPS events.

~2,285 of ~4,400 total miles already

hardened*
3 Other HFRA Encompasses SCE overhead 6.03 o EFF
distribution lines that are located in (0.003risk | o CFO Other
HFRA but that are neither High per HFRA
. e CFO Veg
Consequence Areas nor Severe Risk mile)
Areas.

~605 of ~2,250 total miles already
hardened*

* “Hardened miles” refer to the miles of bare overhead lines replaced with covered conductor or
underground cable and the associated infrastructure to complete those installation (i.e., FR pole as part of
covered conductor installation). In some cases, alternatives such as REFCL, aerial bundled cable, or spacer
cable are utilized.

Feasibility Review: After a part of SCE’s system is assigned a mitigation, it undergoes a feasibility review.
The extent of the review depends on the mitigation, some mitigations require more intensive reviews than
others. For example, replacing a vertical switch may not require more than one person to determine
feasibility. On the other hand, a group of planners and engineers review TUG scope for feasibility, as there
are multiple situations (terrain, ROWs over private property, customer meter locations, etc.) that can
influence a TUG project. Further, when planning and scheduling work, SCE considers issues such as
engineering and crew resource availability (both internal and external), permitting, logistical viability of
potential mitigations, operational needs, local grid configurations, potential for customer outage fatigue,
work bundling and other factors.

7.1.4 Mitigation Selection Process

After the electrical corporation creates a list of top-risk contributing circuits/segments/spans (Section 6.4.2)
and prioritized areas based on overall utility risk (Section 7.1.3), the electrical corporation must then
identify potential mitigation strategies. It must also evaluate the benefits and drawbacks of each strategy
at different scales of application (e.q., circuit, circuit segment, system-wide). In this section of the WMP, the
electrical corporation must provide the basis for its decisions regarding which mitigation initiatives to
pursue. It must also document how it develops, evaluates, and selects mitigation initiatives.

The electrical corporation should consider appropriate mitigation initiatives depending on the local
conditions and setting and the risk components that create the high-risk conditions. There may be a wide
variety of potential mitigation initiatives, such as:

e Engineering changes to grid design
e Discretionary inspection and/or maintenance of existing assets

e Vegetation clearances beyond minimum regulatory requirements
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e Alternative operational policies, practices, and procedures

e Improved emergency planning and coordination
The electrical corporation may also mitigate risk by combining multiple mitigation initiatives.
The electrical corporation is expected to use its procedures discussed in Section 7 to:

e Develop potential mitigation initiative approaches to address each risk

e Characterize the potential mitigation initiatives to provide decision makers with information
required to support decision making (e.g., costs, material availability), including an assessment of
uncertainties

e Document the results

The electrical corporation must develop a proposed schedule for implementing each mitigation initiative
and proposed metrics to monitor implementation and effectiveness of the mitigation initiative. The

following subsections provide specific requirements.?1?

As part of IWMS, SCE’s designs portfolios of mitigations that complement each other and mitigate multiple
risk drivers. This process begins with the mitigation intake process, where SCE uses MARS to evaluate
effectiveness and alternatives to each perspective mitigation. Then SCE considers mitigations from a
holistic approach, develop complementary activities that address risk drivers based on risk analysis,
historical ignition trends or findings, and expert review. SCE also considers cost effectiveness, how quickly

the mitigations can be deployed, and mitigation deployment feasibility based on terrain. After SCE
understands the relative effectiveness of each mitigation as well as the drivers it addresses, SCE designs
portfolios of mitigations for each area of its system commensurate with its assigned risk tranche.

7.1.4.1 Identifying and Evaluating Mitigation Initiatives

The electrical corporation must describe how it identifies and evaluates options for mitigating wildfire and
PSPS risk at various analytical scales. The current guidelines governing this process are derived from the
Risk-Based Decision-Making Framework established in the Safety Model and Assessment Proceeding (S-
MAP).113 The S-MAP is currently being updated in CPUC proceeding R. 20-07-013.2* In due course, the
electrical corporation’s risk mitigation identification procedure must align with results from this
proceeding.’*> The electrical corporation must describe the following:

112 Annual information included in this section must align with Tables 11 and 12 of the QDR.

113 2018 Safety Model Assessment Proceeding (2018 S-MAP), adopted in D.18-12-014 (see S-MAP, step 3, rows 15—
25): https://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M250/K281/250281848.pdf

114 See the Rulemaking 20-07-013 (Order Instituting Rulemaking to Further Develop a Risk-Based Decision-Making
Framework for Electric and Gas Utilities) Proceeding Docket (accessed Oct. 27, 2022):
https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5 PROCEEDING SELECT:R2007013.
Also see the Risk Assessment Mitigation Phase (RAMP) proceeding (accessed Oct. 27, 2022):
https://www.cpuc.ca.gov/about-cpuc/divisions/safety-policy-division/risk-assessment-and-safety-analytics/risk-
assessment-mitigation-phase.

115 Electrical corporations are not required to incorporate changes made as a result of proceeding R. 20-07-013 in the
2023-2025 WMPs submitted in 2023.
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e The procedures for identifying and evaluating mitigation initiatives (comparable to 2018 S-MAP
Settlement Agreement, row 26), including the use of risk buy-down estimates (e.qg., risk-spend
efficiency) and evaluating the benefits and drawbacks of mitigations

e To the extent possible, multiple potential locally relevant mitigation initiatives to address local
wildfire risk drivers (see 2018 S-MAP Settlement Agreement, row 29)

e The approach the electrical corporation uses to characterize uncertainties and how the electrical
corporation’s evaluation and decision-making process incorporates these uncertainties (see 2018
S-MAP Settlement Agreement, rows 29 and 30)

e Two or more potential mitigation initiatives for each risk driver included in the list of prioritized
areas (Table 7-2 in Section 7.1.3), including the following information:

o The initiatives and activities

o Expected risk reduction and impact on individual risk components
o Estimated implementation costs

o Relevant uncertainties

o Implementation schedule

e How the electrical corporation uses multi-attribute value functions (MAVFs) and/or other specific
risk factors (as identified in 2018 S-MAP or subsequent relevant CPUC Decisions) in evaluating
different mitigations

Below, SCE provides a detailed flowchart of our risk-informed decision-making process as generally used to
select and evaluate SCE initiatives that mitigate wildfire and PSPS risks. The flowchart illustrates SCE’s
general approach to risk-informed decision-making when assessing and selecting wildfire and PSPS
mitigations. We also provide a detailed narrative explanation of various entries in, and aspects of, the
flowchart. For ease of reading and reference, we provide a “zoom in” of the particular portion of the
flowchart when we are explaining it in narrative form.

Broadly speaking, the process can be broken down into three major stages, as outlined in the flowchart:
First, we evaluate or reassess, and then prioritize, wildfire and PSPS risks. Second, we identify the choice of
mitigations to address the risk. In other words, we pinpoint the various mitigation alternatives. Third, we
evaluate the mitigations and then select the appropriate one(s) from amongst the alternatives, using
decision-making factors.

Application of this process for each wildfire mitigation activity may vary, because SCE is continually in the
process of improving how risk-informed decision-making is utilized across the enterprise. Applicability may
also vary depending on the unique characteristics of the mitigation activities. While specific processes and
steps continue to evolve as we build out our asset management capabilities, the flowchart generally
captures the key elements of the process. With each cycle, SCE’s overall risk-informed decision-making
process generally is maturing in the level of quantitative analysis performed, granularity of analysis, and
consistent application across the enterprise.
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Evaluation of Wildfire,/PSP5 Risk

Figure SCE 7-02 - List of Prioritized Areas in SCE’s Service Area Based on Overall Utility Risk
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Figure SCE 7-03 - Evaluation of Wildfire and PSPS Risk (excerpt from full version in Figure SCE 7-02):

Evaluation of Wildfire/PSP5 Risk
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The selection of wildfire and PSPS risk mitigations starts with evaluating or reassessing the particular issue at
hand, and the risks that underpin the issue. SCE has invested considerable resources to build its capabilities
for identifying the drivers and consequences of wildfire and PSPS risk and examining how that risk is
distributed across SCE’s High Fire Risk Area (HFRA). This is discussed in further detail in Section 6.2.1, but is
summarized here for context. The general steps embedded in SCE’s process for identifying and evaluating
wildfire risk are as follows:

o Determining drivers (and sub-drivers) and consequences of wildfire risk;
o Quantifying drivers, sub-drivers, consequences, and overall risk as appropriate; and
o Modeling this risk across SCE’s HFRA.

Determine drivers (and sub-drivers) and consequences of wildfire risk

As we discussed in detail in Section 6, SCE applies the risk bowtie approach to enable us to consistently and
systematically identify threats and characterize sources of risk.
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Quantify drivers, sub-drivers, consequences, and overall risk as appropriate

SCE estimates risk reduction and calculate RSEs in order to help make decisions about wildfire/PSPS
mitigation activities and to inform the prioritization of deploying mitigations.

The triggering event at the center of the wildfire bowtie is an ignition in SCE’s HFRA. On the left-hand side of
the bowtie, historical ignition and fault analysis determined that potential ignitions are primarily driven by
equipment failure, contact from objects (such as vegetation or mylar balloons), and wire-to-wire contact
(during periods of high winds). SCE leverages machine learning models to estimate the probability of ignition
by driver for a given set of assets in HFRA.

The consequences of these ignition events are estimated on the right-hand side of the bowtie, using the
Technosylva consequence model (starting in late 2020). The model estimates the potential spread of a fire
over a given time, as well as the corresponding impact of a fire in natural units - structures, acres, and
population.

The risk bowtie for PSPS risk evaluates the drivers and probabilities of PSPS activations. Here, SCE uses data
points such as the historical back-cast of wind and weather conditions in conjunction with PSPS de-
energization protocols to estimate the annual frequency and duration of de-energization events. The
consequences of these PSPS events are estimated on the right-hand side of the bowtie, based on the
potential safety, reliability, and financial impacts to customers.

Model this risk across SCE’s HFRA

Wildfire and PSPS consequences are then translated into MARS units to compare the relative risk of wildfire
ignitions/PSPS events across SCE HFRA locations. The output of individual models and/or the entirety of the
model output can be used to inform risk-related decision-making.
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Figure SCE 7-04 - Identifying Mitigations (excerpt from full version in Figure SCE 7-02)
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The second step in the process is to identify candidate initiatives to mitigate wildfire/PSPS risk. Here, we
focus on potential options to reduce the risks that we evaluated or reassessed, and then prioritized, in the
first step. These potential options come in the form of existing, modified, or new initiatives. Mitigation
options reduce either the frequency, consequence, or both, of wildfire and/or PSPS risk, resulting in overall
risk reduction and fall into one of four general categories, as described below:
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e  Existing mitigations that already help to reduce risk

In some cases, the work that SCE performs to maintain and upgrade its overhead systems in HFRA already
provides certain risk reduction benefits. In such cases, these activities would be identified for continued
implementation as prudent for purposes of reducing wildfire risk. One example is line clearance activities to
reduce the probability of faults or ignitions from vegetation making contact with energized equipment.

e Existing mitigations that, when modified, can further reduce risk

In other cases, existing mitigation activities may support wildfire risk reduction, but if appropriately
modified, could provide even greater risk reduction benefits. This modification can take several forms:

1. The scope of the activity could be modified. An example is expanding the scope of assets and asset
conditions that are evaluated as part of an inspection program.

2. The scale of the activity could be increased to cover a wider area of SCE’s HFRA.

3. The frequency of an activity could be modified. An example would be to increase how frequently
critical or higher-risk assets or areas are inspected.

4. New technology could be incorporated to make the activity more effective or efficient at identifying
and mitigating risk. As an example, incorporating Artificial Intelligence/Machine Learning models to
help detect asset defects and identify hazards as part of the Aerial Inspection processes could result
in decreased time for problem identification, with increased confidence in risk/issue detection.

e New mitigations that are commercially ready to deploy to reduce risk

SCE also identifies new risk mitigation options. These new options can be identified through, among other
actions, benchmarking with other utilities; studying and adopting emergent best practices; obtaining
guidance from engineering and technical industry committees; studying emerging technology
demonstrations; and assessing pilot studies that produce successful or otherwise useful results. SCE’s
portfolio of wildfire mitigation initiatives has benefitted greatly from identifying and adding new initiatives
that were not previously deployed in SCE’s service area. Our covered conductor program is an example of
one such mitigation.

e New mitigations that should be piloted and further evaluated for potential future deployment

In some cases, concepts emerge that have promising wildfire or PSPS risk reduction benefits but have not yet
been fully studied or evaluated through a reliable pilot or demonstration. Since these options are not
commercially ready to be deployed on SCE’s system, SCE will typically engage in further

consideration of these options through a pilot project, demonstration effort, or smaller-scale field testing or
pilot deployment. Technological maturity is an important criterion when we are identifying and assessing
mitigations.
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Figure SCE 7-05 - Evaluating Mitigations (excerpt from full version in Figure SCE 7-02)
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After we have identified our options for possible selection, those options must then be prudently evaluated.
This usually starts with an estimation of how effective each option can be in reducing the various wildfire
and/or PSPS risk drivers and consequences. This analysis is performed by subject matter experts, who utilize
engineering data, historical performance data, benchmarking information, research studies, results from
demonstrations or field tests, and other sources of information.

SCE is focused on efficiently reducing wildfire and PSPS risk as quickly as reasonably possible, prioritizing
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mitigations to areas of our system that present the highest risk and doing so in a manner that appropriately
minimizes customer cost and service impacts. Therefore, the selection of wildfire initiatives must necessarily
consider several factors in the decision-making process. Such factors include the risk profile for HFRA in SCE’s
service area, the risk profile of assets that have the potential to cause ignitions, how each activity impacts
the frequency and/or impact of wildfires, the potential speed of deployment, costs, RSE scores, resource
constraints, material or technology availability and other factors that may relate to a given initiative.

Figure SCE 7-06 provides additional details concerning the key factors shown in the flowchart above that are
commonly considered as part of SCE’s decision-making process when selecting wildfire mitigation initiatives.
The figure also illustrates how SCE generally evaluates each factor when making decisions.

Figure SCE 7-06 - Decision-Making Factors Considered
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SCE carefully considers each factor both individually and in the aggregate in order to make sound and
informed decisions. A given factor may not have a uniform level of importance or impact in all situations. As
an example, if an initiative is required pursuant to a regulation, standard, code, or other authority, then
meeting and adhering to compliance requirements would naturally be a decisive factor in SCE’s ultimate
determination. Similarly, if an initiative is under consideration but SCE would be unable to sufficiently staff it
with requisite resources, then the “Resource Availability” factor will more heavily influence our decision-
making because it may be infeasible to execute the initiative in a timely manner. The influence of resource
constraints in assessing a particular potential mitigation can be very different if the resource constraints
would simply lead to a short delay in building out the mitigation, versus if the resource constraints could lead
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to a material inability to complete the mitigation in an acceptable time frame, or fully complete it at all.
Below, SCE describes each decision-making factor in greater detail.

e Risk Analysis/Factors: Risk is a primary consideration when selecting mitigation initiatives. Decisions
incorporate one or more of the following risk factors:

e Risk Drivers and Consequences Addressed: There are many drivers to wildfire risk. It is necessary to
have a portfolio of initiatives that collectively and sufficiently addresses the breadth of risk drivers. In
some cases, an initiative such as covered conductor will address numerous risk drivers. In other
cases, initiatives may more narrowly — but importantly — address one risk driver that none of the
other initiatives address. For example, SCE’s Vertical Switches initiative (SH-15) was included in SCE’s
WMP to address a very specific potential risk driver associated with a specific switch configuration in
HFRA that was previously not addressed in our wildfire mitigation plan. In some cases, a mitigation
initiative addresses a key driver that is already addressed to some degree by other initiatives, but the
configuration is beneficial because the multiple initiatives work together to address the driver better
than any single mitigation initiative. For example, though covered conductor addresses vegetation
making contact with wires, line clearance and HTMP activities are also necessary to reduce heavy
branches or trees from falling into lines that covered conductor may not be able to withstand.
Moreover, vegetation management activities can be deployed more rapidly than covered conductor
installation, and therefore can help reduce risk across HFRA in advance of covered conductor being
installed. Finally, initiatives are also considered based on their ability to mitigate risk consequences.
As an example, SCE deploys Community Resource Centers (CRCs) to enable the charging of portable
mobile devices and distribute water and snacks. CRCs also provide access to air-conditioned facilities
and restrooms, among other services, during a PSPS event. The CRCs do not prevent PSPS events.
Instead, they help alleviate the consequences of a PSPS event.

e Ris